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Claims for the following Contracting State: GR. 

@ Substituted propane-phosphinic acid compounds. 

@ Compounds of the formula I 



(II) 



(I), 



wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic- 
aiiphatic or araliphatic radical having 2 or more carbon atoms, 
and wherein one of the groups R2 and R3 represents 
hydrogen or an aliphatic, cycloaliphatic, araliphatic or aromatic 
radical, another one of R^ R2 and R3 is hydrogen or. in the case 
of R^ and R2, is hydroxy, and the remaining one of R^ and R^ 
is hydrogen, and their salts have QABAB-antagonistic proper- 
ties and can be used as GABAB-antagonists. They are obtained 
when in a compound of formula II 



in which R, R^ R^ and R^ have their previous significances, Z 
represents -NH2 and R'* denotes a hydroxy-protective group RS 
or, when R"" and R^ denote hydrogen and denotes hydrogen 
or alkyl. denotes an alkali metal or ammonium ion R6, or Z 
represents a protected or latent amino group Z** and R^ 
denotes hydrogen or a hydroxy-protective group R^, any group 
R5 or R6 is replaced by hydrogen, and/or any group is 
converted into -NH2. 
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D scription 



Substituted Propan -Phosphinic Acid C mpounds 



The invention relates to compounds of the formula I 



HO, 




;h — NH2 



(I), 



wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic radical having 2 or more 
carbon atoms, and wherein one of the groups R^ and R^ represents hydrogen or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical, another one of R\ R2 and R^ is hydrogen or, In the case of R^ 
and R2 is hydroxy, and the remaining one of R^ R^ and R^ is hydrogen, and to their pharmaceutically 
acceptable salts for use for the treatment of the human or animal body, to pharmaceutical compositions 
containing the same and to compounds of the formula I. provided that R is different from 1,1-di(Ci-C4-al- 
koxy)-Ci-C5-alkyl. if one of R^ R2 and represents hydrogen, Ci-Cs-alkyl, Ca-Ce-cycloalkyl. phenyl 
optionally substituted by halogen. Ci-C4-alkyl, Ci-C4-alkoxy and/or trifluoromethyl or Cz-Cio-phenylalkyl 
optionally substituted In the phenyl moiety by halogen, Ci-C4-alkyl. Ci-C4-alkoxy and/or trifluoromethyl and 
the other two of R^ R2 and R^ are hydrogen, and to their salts, provided that salts of compounds of the 
formula I, wherein R denotes an unsubstituted aliphatic, cycloaliphatic or araliphatic hydrocarbon radical, R^ 
and R3 denote hydrogen and R^ is hydrogen or alkyi, with bases are different from alkali metal and ammonium 
salts, and to a process for their manufacture. 

Aliphatic radicals R are, for example. alkyI groups that may be inten-upted by one or two mutually spaced 
atoms selected from oxygen and sulfur and/or substituted by halogen or hydroxy, such as alkyI, alkyl mono-, 
di-or poly- substituted by halogen and/or hydroxy. alkyI being interrupted by one or two mutually spaced 
atoms selected from oxygen and sulfur or alkyI being interrupted by one or two mutually spaced atoms 
selected from oxygen and sulfur and substituted by halogen and/or hydroxy, alkenyl groups that may be 
mono% di- or poly- substituted by halogen and/or hydroxy, such as lower alkenyl or lower alkenyl substituted 
by halogen and/or hydroxy, or alkynyl groups, such as lower alkynyl. Aliphatic radicals Ri, R2 or R3 are, for 
example, lower alkyI groups. 

Cycloaliphatic radicals R are. for example, cycloalkyi groups that may be interrupted by one or two mutually 
spaced atoms selected from oxygen and sulfur and/or substituted by hydroxy, such as cycloalkyi. cycloalkyi 
being interrupted by one or two mutually spaced atoms selected from oxygen and sulfur or cycloalkyi 
substituted by hydroxy. Cycloaliphatic radicals Ri. R2 or R3 are. for example, cycloalkyi groups. 

Cycloaliphatic-aliphatic radicals R are, for example, cycloalkyl-lower alkyI groups that may be interrupted by 
one or two mutually spaced atoms selected from oxygen and sulfur and/or substituted by hydroxy and/or 
lower alkyllhio. such as cycloalkyl-lower alkyI, cycloalkyl-lower alkyI being interrupted by one or two mutually 
spaced atoms selected from oxygen and sulfur or cycloalkyl-lower alkyI substituted in the cycloalkyi moiety by 
hydroxy or lower alkylthio and/or in the alkylene moiety by hydroxy. 

Araliphatic radicals R and/or Ri. R2 or R3 are, for example, phenyl-lower alkyI or naphthyl-lower alkyI 
radicals that may be substituted in the aryl ring by halogen, lower alkyI, lower alkoxy and/or trifluoromethyl 
and/or in the lower alkylene moiety by hydroxy, such as phenyl-lower alkyI, phenyl-(l-hydroxy)-lower alkyl. 
naphthyl-lower alkyl or phenyl-lower alkyl substituted in the phenyl moiety by halogen, lower alkyl. lower alkoxy 
and /or trifluoromethyl. 

Aromatic radicals Ri, Rg or R3 are, for example, phenyl, naphthyl or phenyl substituted by halogen, lower 
alkyl. lower alkoxy and/or trifluoromethyl. 

In compounds of formula I the group R is bonded to the P-atom via a carbon atom. 

Alkyl. alkenyl and alkynyl R may contain up to and including 14. preferably 12 carbon atoms and are 
represented by lower alkyl. lower alkenyl and lower alkynyl. Alkyl R may also be a C8-C14-, e.g. a Ca-Cia-alkyI, 
such as an octyl. nonyl, decyl, undecyl or dodecyl group, e.g. a decyl or dodecyl group. 

Alkyl or alkenyl mono-, di- or poly- substituted by halogen and/or hydroxy is represented by mono- or 
dihydroxy-lower alkyl, hydroxy-lower alk nyl, mono-, di- or polyhalogeno-lower alkyl, mono-, di- or 
polyhalogeno-lower alkenyl, mono-, di- or polyhalog no-lower hydroxyalkyi and mono-, di- or polyhalogeno- 
lower hydroxyalkenyl. 

Alkyl being interrupted by one or two atoms selected from oxygen and sulfur is represented by lower 
alkoxy-lower alkyl, lower alkylthio-lower alkyl, lower alkanesulfinyl-lower alkyl. lower alkanesulfonyl-lower alkyl, 
lower alkoxy-lower alkoxy-lower alkyl. di-lower alkoxy-lower alkyl, di-lower alkylthio-lower alkyl, and lower 
alkoxy-lower alkylthio-lower alkyl. 

Alkyl being interrupted by on or two atoms sel cted from oxygen and sulphur and substitut d by hydroxy 
and/cr halogen is represented by low r alkoxy-(hydroxy)lower alkyl and lower alkoxy-{halogeno)lower alkyl. 
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CycloalkyI is represented by Ca-Ce-cycloalkyl. 

CycloalkyI substituted by hydroxy is represented by l-liydroxy-Ca-Ca-cycloalkyl. 

CycloalkyI and cycloalkyi in cycloalkyl-lower alkyl. in either case, being Interrupted by one or two atoms 
selected from oxygen and sulfur is represented by oxa-Cs-Ce-cycloalkyl. thia-Ca-Ca-cycloalkyl. dioxa-Ca-Ce- 
cycloalkyl, dithla-Ca-Ca-cycloalkyI and oxathia-Ca-Ca-oycloalkyl. 

Cycloalkyl-lower alkyl substituted in the cycloalkyi moiety by hydroxy and/or lower alkylthio and/or m the 
alkylene moiety by hydroxy is represented by lower alkylthiocycloalkyl-lower alkyl. cycloalkyl-(hydroxy) lower 
alkyl and lower alkylthiocycloalkyl-(hydroxy)lower alkyl. 

The general definitions used herein have the following meaning within the scope of the present invention. 

The term "lower referred to above and hereinafter in connection with organic radicals or compounds 
respectively, if not defined explicitly otherwise, defines such with up to and including 7. preferably up to and 

including 4. carbon atoms. ...... i. . , 

Lower alkyl R is represented by Cz-Cz-alkyI, e.g. ethyl, propyl, isopropyl. butyl, isobulyl. sec-butyl, 
tert.-butyl. (2-methyl)butyl. hexyl or heptyl. Lower alkyl other than R denotes, for example, Ci-G4-alkyl, e.g. 
methyl, ethyl, propyl, isopropyl, butyl or tert.-butyl. 

Lower alkenyl denotes, for example, C2-C7-alkenyl. preferably Ca-Cs-alkenyl, carrying the double bond in a 
higher than the a,p-position, and is e.g. 2-propenyl (allyl), but-3-en-1-yl, (2-methyl)prop-2-en-1-yl (isobutenyl) 
or (5-methyl)but-2-en-1-yl, but may also carry the double bond in a.p-position and may be, for example, vinyl, 
prop-1-enyl or but-1-enyl. or may be a Cs- or Cr-alkenyl, such as a hexenyl or heptenyl, group. 

Lower alkynyl denotes, for example, Ca-Cy-alkynyl. preferably Ca-Cs-alkynyl. carrying the triple bond in a 
higher than the a.p-position and is e.g. 2-propynyl (propargyl). but-3-yn-1-yl, but-2-yn-1-yl or pent-3-yn-1-yl. 

C3-C8-Cycloalkyl preferably had 3 to 6 ring carbon atoms and thus is Ca-Ce-cycloalkyl, e.g. cyclopropyl. 
cyclobutyl. cyclopentyl or cyclohexyl. 

C3-CB-Cycloalkyl-lower alkyl preferably has 3 to 6 ring and 1 to 4 chain carbon atoms and is, for example, 
C3-C6-cycloalkyl-Ci-C4-alkyl, such as cyclopropylmethyi, cyclobutylmethyl or cyclohexylmethyl. 

Mono- or dihydroxy-lower alkyl preferably carries one of the hydroxy groups in a-positlon and Is for 
example a-hydroxy-Ca-Cy-alkyl. such as o-hydroxy-C2-C4-alkyl. e.g. 1-hydroxyethyl. 2-(2-hydroxy)propyl, 

1- hydroxybutyl, 2-(2-hydroxy)butyl or 1-(1-hydroxy-2-methyl)propyl, or a,p-dihydroxy-C2-C7-alkyl. such as 
1 2-dihydroxy-prop-2-yl, but may also can^ a single hydroxy group in a higher than the a-position and denote, 
for example, p-, y- or S-hydroxy-Cz-Cy-alkyl, e.g. 3-hydroxypropyl or 2-, 3-or 4-hydroxybutyl. 

Hydroxy-tower alkenyl preferably carries the hydroxy group in a-position and the double bond in a higher 
than the a.p-position and is. for example, con-esponding a-hydroxy-Ca-Cs-alkenyl. e.g. 1-hydroxybut-2-enyl. 

Mono-, di- or polyhalogeno-lower alkyl is for example, mono-, dl- or trifluoro-Ca-Cs-alkyl. e.g. 3.3.3-trifluoro- 
propyl. 4'.4,4-trifluorobutyl. 1- or 2-fluorobutyl or 1.1-difluorobutyl. „ ^ „ 

Mono-, di- or polyhalogeno-lower alkenyl is. for example, mono-, di- or tnfluoro-Ca-Cs-alkenyl. 

e.g. 2-fluorobut-2-enyl. , . . „ ■ 

Mono- di- or polyhalogeno-lower hydroxyalkyi and mono-, di- or polyhalogeno-lower hydroxyalkenyl 
preferably carries the hydroxy group in a-position and the halogen atom(s) in a higher than the a-position and 
is for example, corresponding mono-, di- or trifluoro-a-hydroxy-Cz-Cr-alkyI or mono- di- or tnfluoro-Ca-Cy-al- 
kenyl eg 2-fluoro-1-hydroxybu1yl. 2-fluoro-1-hydroxy-but-2-en-1-yl or 4,4,4-trifluoro-1-hydroxybutyl. 

Lower alkoxy-lower alkyl preferably has up to 10 carbon atoms and is, for example, Ci-C4-alkoxy-Ci-C4- 
alkyl, such as Ci-Ca-alkoxy-Ci-Ca-alkyI, e.g. methoxymethyl, ethoxymethyl, 2-methoxyethyl. 2-ethoxy ethyl, 
3-melhoxypropyl or 1- or 2-methoxybutyl. u.,*„^. 
Lower alkoxy is. for example. Ci-C4-alkoxy, e.g. methoxy, ethoxy. isopropoxy. propoxy, butoxy. sec.-butoxy 

or tert.-butoxy. „ « « „ , _ o 

Lower alkoxy-lower alkoxy-lower alkyl is, for example, Ci-C4-alkoxy-C2-C4-alkoxy-ei-C4-alkyl, e.g. 2-meth- 

°1^oweralkylthio-lower alkyl preferably has up to 10 carbon atoms and is, for example. Ci-C4-alkylthio-Ci-C4- 
alkyl, such as Ci-Ca-alkylthio-Ci-Ca-alkyl. e.g. methylthlomethyl. ethylthiomethyl. 2-methylthioethyl. 

2- ethylthloethyl or 3-methylthiopropyl. 

Lower alkansulfinyl- and lower alkanesulfonyl-lower alkyl preferably has up to 10 carbon atoms and is. for 
example. Ci-C4-alkanesulfinyl- or C,-C4-alkanesulfonyl-Ci-C4-alkyl. e.g. ethanesulfinylmethyi or ethanesulfo- 

"^SSer alkoxy-lower alkyl preferably has up to 15 carbon atoms totally and is. for example, 
di-Ci-C4-alkoxy-Ci-C3-alkyl. such as di-Ci-Ca-alkoxy-Ci-Ca-alkyl. e.g. dimethoxymethyl. diethoxymethy . 
dipropyloxymethyl. 1.1- or 2.2-diethoxyethyl. diisopropyloxymethyl. di-n-butoxymethyl or 3,3-dimethoxypropyl. 

Di-lower alkylthlo-lower alkyl preferably has up to 15 carbon atoms totally and is, fo"" example. 
di-CrC4-alkylthio-Ci-C.4-alkyl. such as di-Ci-Ca-alkylthio-Ci-Ca-alkyl. e.g. dimethylthiomethyl, diethylthio- 

methyl or 1,1 -or 2,2-dimethylthioethyl. ^ ,^ ^ , „ , o /o hwH,«v« 

Lower alkoxy-{hydroxy)loMrer alkyl is, for example Ci-C4-alkoxy-Ci-C7-(hydroxy)alkyl e.g. 2-(2-hydroxy- 

^ LweTSkSnhalogenojlower alkyl Is, for example Ci-C4-alkoxy-Ci-C7-(halogeno)alkyl e.g. 1-(2-fluoro- 

1-methoxy)butyl. ^ . . , u . i 

Hydroxy-C3-C8-cycloalkyl is, for example. l-hydroxy-Ca-Ce-cycloalkyl. e.g. 1-hydroxycyclobutyl. 
Oxa- or thia-Cs-Ca-cycloalkyl preferably has 2 to 6 ring carbon atoms is. for example. 2-oxacyclopropyi 
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(oxiranyl), 2- or 3-oxacyclobutyl (oxetanyl). 2- or 3-thiacycIobutyl (thietanyl). 2- or 3-oxacylcopentyl 
(tetrahydrofuranyl), 2- or 3-thiacyclopentyl (thiolanyl) or 2-oxacyclohexyl (tetrahydropyranyl). 

Dioxa-Cs-Ca-cycloalkyi preferably had 3 to 5 ring carbon atoms and carries those two oxygen atoms in 
1,3-position to each other, and represents e.g. 1 .3-dloxolan-2-yl or 1.3-dioxan-2-yl. 
5 Dithia-Ca-Cs-cycloalkyI preferably has 3 to 5 ring carbon atoms and carries those two sulfur atoms in 
1 ,3-pcsition to each other and represents e.g. 1 .3-dithiolan-2-yl or 1 ,3-dithioxan-2-yI. Oxathio-Ca-Ce-cycloalkyI 
is, for example 1 .3-oxathiolan-2-yl or 1.3-oxathioxan-2-yl. 

C3-C8-Cycloalkyl-(hydroxy)lower alkyi preferably has 3 to 6 ring and 1 to 4 chain carbon atoms and is. for 
example. cyclo-C3-C6-aIkyl-Ci-C4-alkyl. e.g. 1-cyclopropyl-1-hydroxymethyl or 1-hydroxy-1-cyclobuty!methyl. 
10 Lower alkylthiocycloalkyl-(hydroxy) lower alkyI is, for example. 1-hydroxy-1-(1-methylthiocyclopropyl). 

Halogen, as a substituent of aromatic and/or araliphatic radicals R\ or R^. is preferably chloro. but may 
also be fluoro. bromo or iodo. 

A phenyl or naphthyl group may have one or more than one. preferably one or two of the same or different 
substituents as defined hereinbefore. Phenyl- or naphthyl-lower alkyI is e.g. benzyl, naphth-2-ylmethyI, 1- or 
15 2-phenylethyl or 2- or 3-phenylpropyl. each optionally substituted in as described hereinbefore. 

Salts of the compounds of the formula I are particularly pharmaceutlcaliy acceptable salts thereof, such as 
the corresponding addition salts with acids, as well as the salts with bases. Suitable acids for the formation of 
said addition salts are. for example, mineral acids, such as hydrochloric, hydrobromic. sulphuric or phosphoric 
acid, or organic acids, such as organic sulphonic acids, for example, benzenesulphonic, 4-toluenesulphonic or 
20 melhanesulphonic acid, and organic carboxylic acids, such as acetic, lactic, palmitic, stearic, malic, maleic, 
fumaric, tartaric, ascorbic or citric acid. Salts with bases are, for example, alkali metal or alkaline earth metal 
salts, such as sodium, potassium, calcium or magnesium salts, or ammonium salts, such as those with 
ammonia or suitable organic amines, e.g. diethylamlne. di-(2-hydroxyethyl)-amine or tri-(2-hydrox- 
yethyl)-amine. The compounds of the formula I may also form inner salts. 
25 Depending on the presence of asymmetric carbon atoms, the compounds of this invention may be in the 
form of mixtures of isomers, particularly racemates, or in the form of pure isomers, particularly optical 
anti-podes. 

Compounds of the formula I, wherein R denotes an 1.1-di(Ci-C4-alkoxy)-Ci-C5-alkyl group, one of R\ R2 
and R3 denotes hydrogen. Ci-Ce-alkyl, Ca-Ce-cycloalkyI, phenyl optionally substituted by halogen, 

30 Ci-C4-alkyl. Ci-C4-alkoxy and/or trifluromethyl or Cy-Cio-phenylalkyI optionally substituted in the phenyl 
moiety by halogen. Ci-C4-aIkyl, Ci-C4-alkoxy and/or trifluromethyl and the other two are hydrogen, are known 
as intermediates for the preparation of corresponding compounds, wherein R denotes hydrogen, and of their 
salts. Also, salts of those compounds of the formula I, wherein R denotes a hydrocarbon radical. Ri and R3 
denote hydrogen and R2 denotes hydrogen or alkyi. are known and have been proposed as flame-protective 

35 and surface-active agents. 

However, compounds of formula I wherein R denotes 1,1-di(Ci-C4-alkoxy)-Ci-C5-alkyl, one of and R2 
represents hydroxy and and the other one of R^ and R2 are hydrogen, the specific compounds of formula I, 
wherein R is diethoxym ethyl, one of R"> and R2 Is p-chlorophenyl or methyl and the other one and R^ are 
hydrogen, and compounds of the formula I. wherein R is a group of the formula -CH(0R')2 in which R' 

40 represents Ci-C4-alkyl, such as ethyl, propyl, isopropyl or n-butyl, and R"". R2 and R^ are hydrogen, and their 
salts are hitherto not described in the art and are thus considered novel. 

The invention therefore relates also to those generically and specifically novel compounds genericaily 
known as intermediates and to their pharmaceutlcaliy acceptable salts for use in the treatment of the human or 
animal body and to pharmaceutical preparation containing the same, as well as to compounds of formula I, 

45 wherein R is diethoxymethyl. one of R"" and R2 is p-chlorophenyl or methyl and the other one and R^ is 
hydrogen, or wherein R is a group of the formula -CH{0R')2 in which R' represents Ci-C4-alkyl, such as ethyl, 
propyl, isopropyl or n-butyl. and R\ R^ and denote hydrogen, and to their salts. 

It has now been found that the compounds of the formula I and their pharmaceutically acceptable salts 
possess valuable pharmacological properties. They show an effective binding at the GABAe-receptor and are 

50 found to act as antagonists on said receptor. Mechanistically, antagonism at GABAb receptors may Increase 
the release of fast excitatory amino acid transmitters, i.e glutamate and aspartate, thus improving information 
processing in the brain. In line with this is the finding that the late inhibitory postsynaptic potential In 
hippocampus, attributed to a GABAb mechanism, is shortened by the antagonists thus allowing a faster 
sequence of nerve impulse transfer. 

55 On the other hand, chronic treatment with antidepressants and repetitive electroshock have been found to 
increase the number of GABAb receptors In rat cerebral cortex. In line with receptor theories, chronic 
treatment vwth GABAs antagonists should result in the same effect. For these and other reasons, GABAb 
antagonists may therefore act as antidepressants. 
The GABAb antagonists of the present int ract at the GABAb receptor with IC50 values starting from about 

60 10"^ M (moles/litre) in rat brain cortex membranes. In contrast to GABAb agonists, such as baclofen, they do 
not potentiate the stimulation of adenylate cyclase in rat cerebral cortex slices by noradrenaline, but 
antagonize the effects of baclofen. The antagonism against baclofen has also been shown in in vitro 
electrophysiological models, such as the penicilline-induced "epileptic" hippocampal slice preparation, where 
baclofen, at a concentration of 6 iiM inhibits "epileptic'-like discharges of pyramidal cells. The compounds of 

65 the invention antagonise the effects of baclofen at concentrations from approximately 10 to approximately 10 
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iiM In vivo, antagonism has been shown by ionophoresis of baciofen on rat cerebral cortex, and systemic 
application of antagonists in doses of 10-100 mg/kg. The muscle relaxant effects of baclofen measured In the 
rotarod model are also antagonized at doses of about 30 mg/kg ip. 

The antagonists do not only show antagonistic effects against baclofen, but have, as theoretically expected 
(see above) . also effects on their own as antagonists of endogenous GAB A. Thus the antagonists are active In 5 
behavioural models which are established in the art to be indicative of antidepressant, anxiolytic and/or 
nootropic properties. Compounds of the formula I have been found to be active, after peroral application, in the 
swim test according to Porsolt. in the Geller test, the one trial, step-down passive avoidance test (one-trial 
modification) in pretrial and posttrial situations, in the two compartment test and in the complex labyrinth. In 
addition, in studies on Rhesus monkeys, an increase in playfulness, exploration, social grooming and a 10 
reduction of signs of anxiety were observed. Accordingly, the compounds of formula I may be used as 
nootropic, antidepressive and anxiolytic agents. Of course, they may also be used as baclofen-antidotes. 

The invention relates in particular to compounds of the formula I. wherein R has 2 or more carbon atoms and 
denotes alkyl. alkenyl, alkynyl, alkyi or alkenyl mono-, di- or poly-substituted by halogen and/or hydroxy, alkyi 
being interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, alkyi being 15 
interrupted by one or two mutually spaced atoms selected from oxygen and sulfur and substituted by halogen 
and/or hydroxy, cycloalkyl. cycloalkyi substituted by hydroxy, cycloalkyi being interrupted by one or two 
mutually spaced atoms selected from oxygen and sulfur, cycloalkyl-lower alkyi, cycloalkyl-lower alkyi 
substituted in the cycloalkyi moiety by hydroxy or lower alkylthio and/or in the alkylene moiety by hydroxy, 
cycloalkyl-lower alky! being interrupted by one or two mutually spaced atoms selected from oxygen and sulfur 20 
in the cycloalkyi moiety, phenyl-lower alkyi. naphthyl-lower alky! or phenyl- or naphthyl lower alkyi ring 
substituted by halogen, lower alkyi, lower alkoxy and/or trifluoromethyl or naphthyl-lower alkyl, and/or 
chain-substituted by hydroxy and wherein one of the groups R^ R2 and R^ represents hydrogen, lower alkyi. 
cycloalkyi phenyl or naphthyl. phenyl or naphthyl substituted by halogen, lower alkyi. lower alkoxy and/or 
trifluoromethyl, phenyNower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower 25 
alkyl lower alkoxy and/or trifluoromethyl, another one of R^ R2 and R3 is hydrogen or. in the case of R-* and 
R2. is hydroxy and the remaining one of H\ R2 and R3 is hydrogen, and to their salts, especially 
pharmaceutically acceptable salts, with the provisos given hereinbefore. 

The invention relates, for example, to compounds of the formula I. wherein R has 2 or more carbon atoms 
and is lower alkyl, lower alkenyl. lower alkynyl. alkyl being interrupted by one or two mutually spaced atoms 
selected from oxygen, sulfur and cycloalkyi. cycloalkyi being interrupted by one or two mutually spaced atoms 
selected from oxygen and sulfur, cycloalkyi or cycloalkyl-lower alkyl being interrupted by one or two mutually 
spaced atoms selected from oxygen and sulfur in the cycloalkyi moiety; and wherein one of the groups R\ R^ 
and R3 represents hydrogen, lower alkyl, cycloalkyi, phenyl, phenyl substituted by halogen, lower alkyl. lower 
alkoxy and/or trifluoromethyl, phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by 
halogen lower alkyl. lower alkoxy and/or trifluoromethyl. or one of R^ and R2 is hydroxy: and the remaining two 
of R^ R2 and are hydrogen, and to their salts, especially pharmaceutically acceptable salts, with the 

provisos given hereinbefore. * 

The invention relates, above all. to compounds of the formula I. wherein R has 2 or more carbon atoms and is 
lower alkyl lower alkenyl, lower alkynyl. a cycloalkyl. hydroxycycloalkyl. cycloalkyl-lower alkyl, cycloalkyl-(hy- 
droxy)lower alkyl or lower alkylthiocycloalkyl-(hydroxy)lower alkyl group having 3 to 6 nng carbon atoms, 
mono- or dihydroxy- lower alkyl. hydroxy-lower alkenyl, mono-, di- or polyhalogeno-lower alkyl. mono-, di-or 
polyhalogeno-lower alkenyl, mono-, di- or polyhalogeno-(hydroxy)lower alkyl. mono, di- or polyhalogerio-(hy- 
droxy)lower alkenyl, lower alkoxy-lower alkyl, lower alkylthio-lower alkyl, lower alkanesulfinyl-lower alkyl. lower 
alkanesulfonyl-lower alkyl. di-lower alkoxy-lower alkyl. di-lower alkylthio-lower alkyl. lower a(koxy-(hy- 
droxy)lower alkyl. lower alkoxy-(halogeno) lower alkyl. phenyl-lower alkyl. phenyl-lower alkyl niono- or 
disubstituted. in the phenyl moiety, by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, naphthyl-lower 
alkyl oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa-. oxathia- or dithiacycloalkyi having 3 to 5 
ring carbon atoms, and wherein one of Ri . R^. R3 represents hydrogen, lower alkyl. cycloalkyl having 3 to 6 ring 
carbon atoms, phenyl, phenyl mono- or disubstituted by halogen, lower alkyl. lower alkoxy and/or 50 
trifluoromethyl. phenyl-lower alkyl or phenyl-lower alkyl mono- or disubstituted by halogen, lower alkyl. lower 
alkoxy and/or trifluoromethyl. another one of R^ R2 and R3 is hydrogen or. in the case of R^ and R^ is 
hydroxy; and the remaining one of R^ R2 and R3 Is hydrogen, and to their salts, especially pharmaceutically 
acceptable salts, with the provisos given hereinbefore. _ 

One embodiment of the invention consists of the sub-group A of compounds of fomnula I, wherein R has d or 
more carbon atoms and is lower alkyl. lower alkenyl. lower alkynyl, a cycloalkyl. hydroxycycloalkyl. 
cycloalkyHower alkyl. cycloalkyl-(hydroxy)lower alkyl or lower alkylthiocycloalkyl-(hydroxy)lower alkyl group 
having 3 to 6 ring carbon atoms, hydroxy-lower alkyl. hydroxy-lower alkenyl, mono-, di- or polyhalogen -low r 
alkyl, mono-, di-or polyhalogeno-lower alkenyl. mono-, di-or polyhalogeno-(hydroxy)lower alkyl, mono-, di- or 
polyhalogeno-{hydroxy)lower alkenyl, phenyl-lower alkyl phenyl-lower alkyl mono- or disubstituted. in the 
phenyl moiety, by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl or naphthyl-lower alkyl. and wherein 
one of the groups n\ R2 and R3 represents hydrogen, lower alkyl, cycloalkyl. phenyl, phenyl substituted by 
halogen, lower alkyl. lower alkoxy and/or trifluoromethyl. phenyl lower alkyl or phenyl lower alkyl substituted in 
the phenyl moiety by halogen, lower alkyl, lower alkoxy and/or trifluoro methyl, another one of H\ R^ and R is 
hydrogen or. in the case of R^ and R2 is hydroxy; and the remaining one of H\ R2 and R3 is hydrogen, and their 
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salts, especially pharmaceutically acceptabi salts. 

Compounds of subgroup A are, for example, those, wherein R has 2 or more carbon atoms and Is, lower 
alkenyl or lower alkynyl, and wherein one of the groups R\ and R^ represents hydrogen, lower alkyl. 
cycloalkyl. phenyl, phenyl substituted by halogen, lower alkyl. lower alkoxy and/or trifiuoromethyl, ph nyl lower 

5 alkyl or phenyl lower alkyl substituted in th phenyl moiety by halogen, lower alkyl, lower alkoxy and/or 
trifiuoromethyl. or one of and R2 is hydroxy; and the remaining two of R^ R2 and R3 are hydrogen, and their 
salts, especially pharmaceutically acceptable salts. 

Another embodiment of the invention consists of the subgroup B of the compounds of formula I. wherein R 
is represented by lower alkoxy-lower alkyl, lower alkylthio-lower alkyl, lower alkanesulfinyl-lower alkyl, lower 

W alkanesulfonyi-lower alkyl. di-lower alkoxy-lower alkyl. dNower alkylthio-lower alkyl. lower alkoxy-(hy- 
droxy)lower alkyl, lower alkoxy-(halogeno)lower. oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or 
dioxa- or dithiacycloalkyi having 3 to 5 ring carbon atoms, and wherein one of the groups R\ R^ and R^ 
represents hydrogen, lower alkyl. cycloalkyl. phenyl, phenyl substituted by halogen, lower alkyl. lower alkoxy 
and/or trifiuoromethyl. phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen. 

15 lower alkyl. lower alkoxy and/or trifiuoromethyl. another one of R\ R2 and R3 is hydrogen or. in the case of R^^ 
and R2. is hydroxy; and the remaining one of RV R^ and R3 is hydrogen, provided that. If one of R"* and R2 is 
hydrogen, lower alkyl, cycloalkyl. phenyl, phenyl substituted by halogen, lower alkyl, lower alkoxy and/or 
trifiuoromethyl, phenyHower alkyl or phenyl-lower alkyl substituted in the phenyl moiety by halogen, lower 
alkyl, lower alkoxy and/or trifiuoromethyl, and the other two of R\ R2 and R3 are hydrogen. R is different from 

20 1,1-dt(CrC4-alkoxy)-Ci-C5-alkyl. and their salts, especially pharmaceutically acceptable salts, with the 
provisos given hereinbefore. 

Compounds of subgroup B are. for example, those, wherein R is represented by lower alkoxy-lower alkyl. 
lower alkylthio-lower alkyl, di-Iower alkoxy-lower alkyl. di-lower alkylthio lower alkyl. lower alkoxy-lower 
alkylthio-lower alkyl. oxacycloalkyl. thiacycloalkyi. dioxacycloalkyi and dithiacycloalkyi. and wherein one of the 

25 groups R\ R2 and R3 represents hydrogen, lower alkyl, cycloalkyl, phenyl, phenyl substituted by halogen, 
lower alkyl. lower alkoxy and/or trifiuoromethyl. phenyl lower alkyl or phenyl lower alkyl substituted In the 
phenyl moiety by halogen, lower alkyl, lower alkoxy and/or trifiuoromethyl, or one of R"" and R^ Is hydroxy; and 
the remaining two of R^ R2 and R3 are hydrogen, and their salts, especially pharmaceutically acceptable salts, 
with the provisos given hereinbefore. 

30 Preferred are compounds of formula I. wherein R has the meaning defined hereinbefore, and wherein one of 
the groups R^ R2 and R^ represents hydrogen, lower alkyl. phenyl or phenyl substituted by halogen or lower 
alkyl. and the remaining two of R^ R2 and R^ are hydrogen, and their salts, especially pharmaceutically 
acceptable salts. 

Further preferred are compounds of formula I. wherein R is lower alkyl having 2 or more carbon atoms, lower 

35 alkenyl or lower alkynyl. R2 represents hydrogen, lower alkyl, phenyl or phenyl substituted by halogen or lower 
alkyl and R*" and R3 are hydrogen, and pharmaceutically acceptable salts thereof. 

Equally preferred is the subgroup B' of compounds of the formula I, wherein R is lower alkoxy-lower alkyl or 
mono- or dihydroxy-lower alkyl. R^ represents hydrogen, lower alkyl, phenyl or phenyl substituted by halogen 
or lower alkyl and R^ and R^ are hydrogen, with the provisos given hereinbefore and pharmaceutically 

40 acceptable salts thereof. 

The invention relates especially to compounds of the formula I. wherein R is C2-Ci2-alkyl, such as ethyl, 
butyl, isobutyl. pentyl or isopentyl, Cg-Cy-alkenyl, such as but-3-enyl. Ca-Cz-alkynyl, such as pent-3-ynyl. 
mono- or dihydroxy-Ca-Cz-alkyl. such as 2-(2-hydroxy) -propyl. 2-(1,2-dihydroxy)propyl, 2-(2-hydroxy)butyl or 
1-hydroxybutyl. mono-, di- or trihalogeno-a-hydroxy-C3-C7-alkyl, such as 1-hydroxy-4.4.4-trifluorobutyl, 

45 rt-saturated mono-, di- or trihalogeno-a-hydroxy-Ca-CT-alkenyl. such as 1-hydroxy-2-fluoro-but-2-enyl. 
Ci-C4*alkoxy-Ci-C4-alkyl. such as 2-ethoxyethyl. di-Ci-C4-alkoxy-Ci-C4-alkyl, such as diethoxymethyl, 
a-hydroxy-Ca-Ce-cycloalkyl. such as 1-hydroxycyclobutyl. G3-C6-cycloalkyl-Ci-C4-alkyl. such as cyclopro- 
pylmethyl, Ca-Ce-cycloalkyl-a-hydroxy-Ci-Cs-alkyl. such as 1-cyclobutyl-1 -hydroxy methyl, or 1-Ci-C4-aI- 
kylthiocycIoaIkyl-a-hydroxy-Ci-C4-alkyl, such as (1-methylthiocyclopropyl)-(1-hydroxy)methyl. R^ represents 

50 hydrogen, hydroxy, Ci-C4-alkyl, such as methyl, phenyl or phenyl substituted by halogen, such as chloro. or 
Ci-Ca-alkyL such as methyl and R"" and are hydrogen or one of R"» and R2 denotes hydroxy and the other 
one as well as R3 represents hydrogen, and to their salts, especially pharmaceutically acceptable salts, with 
the provisos given hereinbefore. 

Even more preferred are subgroups A' and/or B' of compounds of formula I, wherein R either is Ca-Cr-alkyl. 

55 C2-C7-alkenyl or Ca-Cz-alkynyl or denotes Ci-C4-alkoxy-Ci-C4-alkyl or di-Ci-C4-alkoxy-Gi-C4-alkyl or 
denotes a-, p-. y- or 6-hydroxy-C2-C7-alkyl or a,p-dihydroxy-C2-C7-alkyl. R2 represents hydrogen, lower alkyl. 
phenyl or phenyl substituted by halogen or lower alkyl. and R^ and are hydrogen, with th provisos given 
hereinbefore, and pharmaceutically acceptabi salts th reof, with th provisos given h reinb for . 
Especially preferred are compounds of the formula I. wherein R denotes C2-C7-alkyl. such as ethyl, butyl. 

60 isobutyl, pentyl or isopentyl. a-saturated C3-C7-alkenyl. such as but-3-enyl. a-saturated C3-C7-aikynyl, such as 
pent-3-ynyl. a-. P-. y- or 5-hydroxy-C2-C7-alkyl, such as 2-(2-hydroxy) propyl or 1-hydroxybutyl, a.p-dihydroxy- 
C2-C4-alkyl. such as 2-(1.2-dihydroxy)propyl. mono-, di- or trifluoro-a-hydroxy-C3-C7-aikyl, such as 
1-hydroxy-4.4.4-trifluorobutyl. a-saturated mono-, di- or trihalogeno-a-hydroxy-C3-C7-alkenyl, such as 
l-hydroxy-2-fluoro-but-2-enyl. Ci-C4-alkyl, C3-C6-cycloalkyl-Ci-C4-alkyl. such as cyclopropylmethyl, a-hy- 

65 droxy-C3-C6-cycioalkyl. such as 1-hydroxycyclobutyl. or C3-C6-cycloalkyl-a-hydroxy-Ci-C4-alkyl. such as 
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1-cyclopropyl-1-hydroxymethyl. and R\ R2 and R3 represent hydrogen, and to their salts, especially 
pharmaceutically acceptable salts. 

Very especially preferred are subgroups A and/or B of compounds of formula I, wherein R is C2-C7-alkyl. 
C2-C7-alkenyl or Ca-Cr-alkynyl. or Ci-C4-alkoxy-Ci-C4-alkyl or di-Ci-C4-alkoxy-Ci-C4-alkyl and R2 and R3 
are hydrogen, and pharmaceutically acceptable salts thereof, with the provisos given hereinbefore. 5 

Most preferred is subgroup(s) A and/or B compounds of formula I. wherein R is Ca-Cy-alkyl and R^ R2 and 
r3 are hydrogen, and pharmaceutically acceptable salts thereof. 

The invention specifically relates to compounds of the formula I described in the Examples herein, and to 
their salts, especially pharmaceutically acceptable salts. 

Although salts of compounds of the formula I are included in the above definitions of preferred compounds, 10 
the invention predominantly relates to the free compounds of formula I. 

The process for the manufacture of compounds of the formula I, is characterized in that 

a) in a compound of formula II 

IS 

\|_L-Ih-1h-z (II) 

20 

in which R. RV R^ and R3 have their previous significances. Z represents -NH2 and R'^ denotes a 
hydroxy-protective group R5 or, when R^ and R^ denote hydrogen and R2 denotes hydrogen or alkyi, 
denotes an alkali metal or ammonium ion R6, or Z represents a protected or latent amino group Z^ and R^ 25 
denotes hydrogen or a hydroxy-protective group R^. any group R^ or R^ is replaced by hydrogen and/or 
any group Z° is converted into -NH2; or 

b) in a compound of the formula III 



^\ I! I i 

(III) 



in which R. R^ and R2 have their previous significances and X is a group capable of being converted into a 
group of formula -CH(R3)NH2, the group X is converted into a group of formula 



30 



R"^ 35 



40 



(la), 

H— NH2 45 

wherein R^ has its previous significance ; or 

c) a compound of formula I', said compound of formula I' being othenvise identical to a compound of 
formula I but having one or more cabon-carbon-multiple bond(s) is reduced to produce a compound of 
formula I. and, If desired, a resulting salt obtained in this process may be converted into the free 50 
compound or into another salt and/or, if desired, a resulting free compound is converted into a salt to suit 
the above definition and/or, if desired, a resulting mixture of isomers is separated into the individual 
isomers. 

Protected hydroxy groups such as groups -OR^ present in a protected form in starting materials ot the 
formula II are, for example, etherified hydroxy groups, such as hydroxy groups etherified with aliphatic. 55 
cycloaliphatic or araliphatic alcohol, e.g. with a lower alkanol. a cycloalkanol. or a phenyl- or diphenyl-lower 
alkanol. or hydroxy groups etherified with an aliphatic sllanol. e.g. with a tri-lower aikyi silanol. As groups R^O-, 
low r alkoxy, e.g. Ci-C4-alkoxy. mono- or diphenyl-lower alkoxy. .g. 1 -phenyl- or 1,1-diphenyl-Ci-C4-alkoxy. 
and tri-lower alkylsliyloxy. e.g. tri-Ci-C4-alkyl-. such as trimethylsilyloxy. ar esp cially preferred. 

Protected amino groups zo in starting materials of the formula II are, for example, acylamino groups such as 60 
lower alkanoylamino, e.g. acetylamino. or phthalimido. lower alkoxycarbonylamino unsubstituted or 
substituted by phenyl, e.g. benzyloxycarbonylamino or tert-butoxy carbonylamino groups, or 1-aryl-methy- 
lamino groups e.g. benzylamino, or 1-phenyl-lower alkylamino. silylated amino groups, such as tri-lower 
alkylsilylamino or especially bis-(tri-lower alkylsilyl)amino, e.g. bis trimethyl silylamino. A latent amino group zo 
may be e.g. nitro or azido. ^ 



7 
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Preferred compounds of formula II are those having the formula lla 



5 



10 




(Ila), 



wherein R5 represents a hydroxy-protective group, for example, Ci-C4-alkyl or Ci-C^-alkyl substituted by 
lower alkanoyloxy or by one or two optionally substituted phenyl groups, such as 1-C2-C7-alkanoyloxy-Ci-C4- 
alkyl e.g. pivaloyloxymethyl, or 1-phenyl- or 1.1-diphenyl-Ci-C4-alkyl, e.g. benzyl, or having the formula lib 

15 



20 




(lib), 



wherein R5 represents a hydroxy-protective group, for example, Ci-C4-alky!, Ci-C4-alkyl substituted by one or 
25 two optionally substituted phenyl groups, such as 1-phenyl- or 1 ,1-diphenyl-Ci-C4-alkyl. e.g. benzyl, or a silyl 
group, such as tri-Ci-C4-alkylsilyl, e.g. trimethylsilyi. and has its previous significance and denotes, for 
example, Ci-Cr-alkanoylamino, e.g. acetylamido. phthalimido or bis-silylamino, such as bis(tri-Ci-C4-aikylsi- 
lyl)amino, e.g. bis(trimethylsilyl)amino. or having the formula lie 

30 



35 




(lie). 



wherein has its previous significance and denotes, for example, Ci-C7-alkanoylamino, e.g. acetylamino. 
Ci-C4-alkoxycarbonylamino, e.g. tert.-butyloxycarbonylamino, or phenyl-Ci-C4-alkoxycarbonylamino, or 
40 having the formula 




did), 



50 wherein R6 denotes an alkailmeta! or ammonium ion, and wherein in formulae lla, lib and lie R, R', R2 and R^ 
have their previous significance or in formula lid R denotes an unsubstituted aliphatic, cycloaliphatic or 
araliphatic hydrocarbon residue, R*" and R^ represent hydrogen and R2 denotes hydrogen or aikyl. 

The replacement of the protective group R® in compounds of formula II, lla or lib by hydrogen may be 
effected by treatment with a suitable nucleophiltc reagent such as an alkali metal hydroxide, e.g. sodium 

55 hydroxide, or lithium hydroxide, an alkali metal halide, particularly bromide or iodide such as lithium bromide or 
sodium iodide, thiourea, an alkali metal thiophenolate such as sodium thiophenolate. The replacement reaction 
may be carried out in the absence or pr senc of a solvent and, if necessary, whil cooling or heating, in a 
closed vessel and/or under an atmospher of an inert gas. 
When R5 denotes Ci-C4-alkyl substituted in 1-position by one or two phenyl groups, e.g. when R^ is benzyl, 

60 the replacement of such a group in compounds of formula II, lla or lib by hydrogen may be effected by 
hydrogenolysis in the presence of a metallic hydrogenation catalyst, or any other suitable procedure. 

Alternatively, the replacement of the protective group, e.g. of a silyl or alkyi group, R^ in compounds of 
formula II, lla or Mb or of an alkaiimetal or ammonium Ion Re in compounds of the formulae II or lid by hydrogen 
may be eff cted by treatment with an acid under hydrolytic conditions, especially with a mineral acid such as a 

65 hydrohalic acid e.g. hydrochloric acid which is used in dilut or cone ntrated aqueous form, or by treatment 
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with an organic siiyl halide such as trimethylsilyl iodide or bromide, followed by hydrolysis, if necessary. The 
reaction is preferably conducted at elevated temperature e.g. while refluxing the reaction mixture and. if 
necessary using an organic diluent, in a closed vessel and/or under an atmosphere of an inert gas. The kind of 
replacement of the protective group depends e.g. on the substltuent R present in a compound of formula II 
which must be retained in converting a compound of formula II to a compound of formula I. Said replacement 5 
may be effected e.g. according to the illustrating examples. 

Protected amino group or latent amino groups in compounds of formula lib or lie may be converted into 
free amino according to known methods, which are selected according to the characteristics of the protected 
or latent amino group to be converted into amino, such as solvolytic or hydrogenotytic procedures, for 
example, hydrolysis in the presence of an acid or a base, acidolysis, e.g. treatment with trifluoroacetic acid. 10 
treatment with hydrazine, or hydrogenolysis in the presence of a metallic hydrogenation catalyst, or any other 
suitable procedure. 

Depending on the groups involved, the replacement and conversion operations may be earned out in any 
sequence or simultaneously by method which are well known per se. 

It is preferred that all protecting groups are converted. RS or R^ being converted to H and being 15 
converted to NH2. in a single step, by treatment with an acid, preferably a hydrohalic acid, especially 
hydrochloric acid, under hydrolytic conditions. 

The compounds of formula II may be prepared, for example, by various methods according to the nature of 
the group X in the formula V defined hereinafter, e.g. by reacting, in the presence of a basic catalyst or in the 
presence of agents forming free radicals, a compound of the formula IV 20 

0 

y-n (IV) ^5 

R 

in which R and have their previous significance which can be prepared by reaction of a compound of the 30 
formula R-PHat2 (IVa; Hal = halogen) with an alcohol R^OH in the presence of tri-lower alkylamine or, more 
advantageously, by reaction of aqueous hypophosphorous acid with an orthoester of the formula 
C(Ci-C4-alkyl)(OR5)3 (IVb) yielding, in the latter case, a compound IV, wherein R denotes C(Ci-C4-al- 
kyl)(0R^)2, with a compound of formula V 



(V) 



in which R1 and R2 have their previous significance and X is a group capable of being converted into a group of 
formula -CH(R3)-Z. wherein and Z have their previous significances, in order to produce a compound of 
formula VI 



\. 11 I I 

(VI), 



35 



40 



45 



SO 



wherein R^ R2. RS. R and X have their previous significances; and then converting the group X into a group of 

^^"a group X is ^ cyano but may also represent carbamoyl, a group of formula -CH(R3)-Z0 (Via) in which 

R3 and ZO have their previous significance; or X is a group of formula -C(R3) = Y in which R3 has its previous 
significance and -0 = Y is an optionally functionally modified carbonyl group such as a corresponding ketal or 
thioketal group, including a corresponding cyclic group. . v/ v ie 

Wh n in a compound of formula IV R^ has its previous significance and. in the compound of formula v. A is 
an activating group Xa such as cyano or -C(R3) = O. then either a basic catalyst or a free radical catalyst may 
be employed. When, however, the same compounds of formula IV are reacted with compounds of fomnula V in 
which X is e.g. a residue of formula -CH(R3)-Z0. then free radical catalysts are required. 

A basic catalyst used in the first step may be e.g. an alkali metal Ci-C4-alkoxlde. for example, a sodium or 
potassium Ci-C4-alkoxide. in particular sodium methoxid , sodium ethoxide or potassium t rt-butoxid , an 
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alkaline or alkaline earth metal fluoride, such as potassium fluorid or caesium fluoride, or an alkali metal 
hydride, such as sodium hydride. The reaction may be effected with or without the use of an added solvent. 

If a solvent is added, this is preferably an alcohol, in particular a Ci-C4-alkanol corresponding to the alkoxide 
used as basic catalyst. The reaction temperature may vary from 0°C to the boiling point of any added solvent. 
5 Agents forming free radicals are, for example, compound convertibi Into free radicals by ionizing or 
ultra-violet radiation, preferably peroxy compounds, such as inorganic peroxy compounds, e.g. hydrogen 
peroxide or ammonium persulfate. or organic peroxides, e.g. benzoyl peroxide or tert-butyi peroxide, or 
organic azo compounds, e.g. azo-bis-isobutyronitrile. Reactions involving free radical-forming agents may be 
conducted in the optional presence of a solvent and, if necessary, while cooling or heating, in a closed vessel 

10 and/or in an atmosphere of an inert gas. 

The conversion of a group X into the group -CH(R3)-Z is carried out according to known methods. Cyano 
and carbamoyl are converted into aminomethyl by reduction, cyano, for example, by hydrogenation In. the 
presence of a suitable catalyst, e.g. Raney nickel and of a solvent, such as ethanol, which may preferably 
contain ammonia, and carbamoyl, for example, by treatment with a suitable hydride reducing agent, such as 

75 borane in tetrahydrofuran. 

The conversion of a group X in the compounds of formula VI in which X is a group -C(R3) = Y. in which Y is 
oxygen, into the group of the fonnula-CH(R3)-Z is carried out by known reductive amination procedures, e.g. 
treatment with sodium cyanoborohydride in the presence of ammonium acetate in a suitable solvent, such as 
dioxane. and while cooling, e.g. at about 0*'C. 

20 The compounds of formula IV are either known or they may be prepared by methods as described 
hereinbefore. Specific examples of compounds of formula IV include: iso-propyl (ethyl)phosphonite. isopropyl 
(n-propyl)phosphonite. iso-butyl (n-butyl)phosphonite, iso-butyl (iso-propyl)phosphonite, iso-butyl (iso- 
butyOphosphonite and iso-butyl (sec-butyl) phosphonite. 
Likewise, compounds of formula V are either known or can be obtained by methods which are well known. 

25 Alternatively, a compound of the formula VII 



^0-Si(R')3 




(VII) 



35 in which RS is Ci-C4-alkyl or Ci-C4-alkyl substituted by one or two phenyl residues or an additional group 
-Si(R^)3, each R'', independently, is Ci-Ce-alkyI, preferably Ci-Ca-alkyl. particularly methyl, the groups RS and 
R7 being the same or different, can be reacted with a compound of the formulae 



(Villa), 



(Vlllb), 



(VIIIc), 



(V), 



in which RV R2, R3, 2° and X hav their previous significances, X being primarily cyano or a group of the 
60 formula -C(R3) = Y and Hal stands for halogen, such as iodo. bromo or chloro. Th reaction with an poxide of 
formula Vlllb is advantageously earned out in the presence of a mild Lewis acid, such as anhydroux zinc 
chloride, whilst the reactions with halides of formulae Villa or VIIIc are preferably carried out under the 
conditions of the Arbusov method, e.g. at a reaction temperature ranging from room temperature to an 
elevated temperature, e.g. 160**C. while removing the trialkyi silyl halide formed in the reaction. 
65 The compounds of formula lib and/ or lie may also be prepared starting from and reacting, e.g. acylating a 
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compound of formula IX 



I R^ 
— CH — CH— CH- 




-NH2 (IX) 



wherein R\ and have their previous significances to give a compound of formula X 



Z° (X) 



wherein R^ R2 and R3 have their previous significance and is an e.g. acylated amino group and, 
subsequently, protecting the (acid) hydroxy! group in the compound of formula X to produce a compound of 
formula XI 



(XI) 



wherein Ri, R^, R3 and Z" have their previous significances and R^O denotes protected, e.g. esterlfied, 
hydroxy. Alternatively, the starting material of formula IX can be reacted with a silylating agent, such as a 
hexa-lower alkyi silazane or a tri-iower an<yl haiogenosilane, e.g. with hexamethyldisilazane. or with 
trimethylchlorsilane in the presence of triethylamine, to produce a compound of formula 



\>— Ih-Jh— 1h— Z° 



^'"^ .... 

^. _.. ^ (XI'), 



wherein RSq a group R5 being denotes tri-lower alkylsilyl. e.g. trimethylsilyl. and Z" denotes b!s(tri-lower 
ali<ylsllyi)amlno. such as bis(trimethylsilylamino). 
The intermediate of the formula XI or XI' Is then reacted with a compound capable of converting the 




group 



wherein R has its previous significance to produce a compound of formula lib, in which has its previous 
significance. Thus, the intermediate of the formula XI may be reacted with an aliphatic, cycloaliphatic 
cycloaliphatic or araliphatic aldehyde or ketone, for example, of the formula R'-C(R") = 0 (Xlla) which 
corresponds to a group R of the formula R'-CH(R")(OH)-, with an terminally unsaturated aliphatic, 
cycloaliphatic or araliphatic compound R'^-H (Xllb), wherein R"' is a group otherwise identical to R but has at 
least one additional terminal double bond, or In the presence of a basic condensation agent, such as a tn-lower 
alkyI amine, e.g. of N-ethyl-N,N-diisopropyl-amin , with a corresponding halide, .g. a low r alkyl halid of th 
formula R-Hal (Xllc, Hal = halogen), pr ferably under basic conditions. 



11 
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The starting materials of formula IX and their production have been described in U.S. 4656298 which 
discloses the replacement, in a compound of formula Xlll' 



10 



30 



45 



50 



a 



^I— L— Ih— L— 5 



Z" (XIII') 



Wherein one of Rl. and R, is hydrogen, Ci-Cs-alkyl. Ca-Ce-cycloalkyl. phenyl optionally substituted by 
halogeno, Ci-C4-alkyl. Ci-Cn-alkyl. Ci-C4-alkoxy and/or CF3. or Is Cy-Cio-phenylalkyI optionally substituted in 
the phenyl moiety by halogeno, Ci-C4-alkyl, Ci-C4-alkoxy and/or CF3. and the other two are hydrogen, 2°' is a 
15 protected amino group, is hydrogen, Ci-C4-alkyl or an alkali metal or ammonium cation and Q Is hydrogen 
or a protecting group. 

replacing to group R^, when it is alkyl. by hydrogen or by an alkali metal or ammonium cation; 
replacing the group Q when it is a protecting group, by hydrogen; and converting Z° into NH2. to produce a 
compound of formula IX. 

20 In U.S. 4656298, protecting groups Q e.g. -C(Ci-C4-alkyl)(OR^)(OR*'), preferably -CHCOR^jCOR** in which R« 
and R** are Ci-C4-alkyl, especially -CHiOCzHslz and/or a Ci-C4-alkyl group R*, may be replaced by hydrogen 
by treating the compound of formula XIM' with an acid under hydrolytic conditions; or by treatment with an 
organic silyl halide such as trimethyl silyl iodide or bromide, followed by hydrolysis. It is preferred in 
U.S. 2656298, to replace protecting groups Q and Rf by hydrogen, and convert into NH2 in compounds of 

25 formula XIII'. in a single step, with an acid under hydrolytic conditions. 

This known method has the disadvantage that, under the drastic reacting conditions disclosed, the 
hydroxy-protecting group Ra and the amino-protecting group are removed simultaneously with the protecting 
group Q. 

It has now been found that in a compound of formula XIII or XIV 



35 / 

0-^ 



^1— Ih — Ih— Ih— z 



N II I I I 

Z° (XIII) or 



... (XIV), 

0 

wherein R^ R2, R3, rs^ x and have their previous significance, the respective protecting groups RS and 
Z^. or R5 and X. repsectively. are retained, when the compound of formula Xlll or XIV is treated with a protic 
anhydrous medium, to produce a compound of formula XI. or a compound of formula 




(XV). 



60 Examples of such protic anhydrous media include: 

anhydrous hydrogen chloride gas, or an anhydrous medium may be generated from an organic compound 
having one or more Si-CI bonds together with an agent e.g. an alkanol capable of cleaving the Si-CI bond, to 
produce an anhydrous protic medium in situ. 
Preferred anhydrous protic media include therefore trimethyl silyl chloride in technical chloroform which 

65 contains ethanol. 
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This novel route has the advantage that re-protecting steps, e.g. IX X and X -^^ XI, necessary for known 

routes, are avoided. ^ * i 

The invention, therefore, also relates to a process for the manufacture of compounds of the formula 

y—tn—tH—x (XV), 



^1— L— L— L— NH 2 



10 



wherein X denotes cyano. carbamoyl or a group of the formulae -CH(R3)-Z0 (XVa) or -C(R3) = Y (XVb) in which 
Z° denotes a protected or latent amino group as specified hereinbefore. Y denotes an optionally acetalised, 
thioacetalised, ketalised or thioketalised oxo group, one of B\ R2 and R3 Is hydrogen, hydroxy, Ci-Ce-alkyl. 15 
Cs-Ce-cycloalkyI, phenyl optionally substituted by halogen, Ci-C4-alkyl, Ci-C4-alkoxy and/or trif luoromethyl or 
is Cy-Cio-phenylalkyI optionally substituted in the phenyl moiety by halogen, Ci-C4-alkyl, Ci-C4-alkoxy and/or 
trifluoromethyl and the others of R^ R2 and R3 are hydrogen, and R^b denotes a Ci-C4-alkyl radical, 
characterised in that a compound of the formula 



^ \|_Ih-L— X (XIV), 25 

wherein R^ R^, R3, R^b and X have the meanings given hereinbefore and Q' denotes a group of the formula 
-C(R8)-C(OR9)(ORiO) (XlVa) in which RS denotes lower alkyi and R® and R^o, independently of one another, 30 
represent lower alkyI or together represent lower alkylene, is treated with an anhydrous protic medium, and to 
compounds of formula XV, whenever manufactured by this process or an obvious chemical equivalent. 

*^The novel process is carried out at a temperature ranging from -80°C to 100^C, preferably from 0**C-50^C. 

While the relative molar ratios of the reactants i.e. of reactant XIV to the organic silyl chloride, used may vary 35 
within a wide range, it is preferred to use molar ratios ranging from 1 to 2 molar equivalents of the latter, per 
mole equivalent of XIV. i ■ ^ 

In a preferred embodiment of process variant a) for the manufacture of compounds of formula I a compound 

of the formula Ila 



40 



V II 1 I \ 

(Ila), 45 

/ 

Wherein RS denotes lower alkyI and R. Ri. R2 and R^ have their previous significances which may be obtained, 
for example, according to the reaction sequences 
IV 4- V VI Ila; 
VII + Vlllc 

VI Ila; 

VII + Vlllb — (lib) Ila or 
XIV ^ XV -H. VI — Ila; 

is subjected to basic or acidic hydrolysis or Is treated with a tri-lower alkyI halogenosilane. 

The combined process characterised by the reaction sequence 
XIV XV VI ^ Ila I 

is a novel and advantageous route to compounds of formula I. 
The invention, therefore also relat s to a process for the manufacture of compounds of the formula I 60 



50 



55 



65 
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75 



20 



30 



35 



O pi 

CK— 6h— CH— J 



HH2 (I) , 

" R' 

wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-allphatic or araliphatic radical having 2 or more 
10 carbon atoms, and wherein one of the groups and R^ represents hydrogen or an aliphatic, 

cycloaliphatic, araliphatic or aromatic radical, another one of R^ R^ and is hydrogen, or in the case of R"" 
and R2, is hydroxy, and the remaining one of R^ R^ and R^ is hydrogen, and to their salts, characterised in that 
a compound of the formula 



^ \i! 1 I 

(XIV), 



0" 



wherein R^u denotes a Ci-C4-aIkyl radical. X denotes cyano. carbamoyl or a group of the formulae -CH(R3)-20 
(XVa) or -C{R3) = Y (XVb) in which 2° denotes a protected or latent amino group as specified hereinbefore, Y 
25 denotes an optionally acetalised. thioacetalised. ketalised or thioketalised oxo group and Q' denotes a group 
of the formula -C(R8)-(OR9)(OR''0) (XlVa) in which R^ denotes lower alkyi and R^ and R^o, independently of 
one another, represent lower alkyI or together represent lower alkylene and R"*. R2 and R^ have the meanings 
given hereinbefore, is treated with an anhydrous protic medium, the resulting compound of the formula 



CH— CII— X 



(XV), 



wherein R^, R2, R\ and X have their previous significances is reacted with a conipound of the formulae 
R'(CR")= 0 (Xlla), R"-H (Xllb) or R-Hal (Xllc) wherein R, R', R" and R" have their previous significances, in 
40 the resulting compound of fonmula VI 



\| T T 

45 ;P — CH — CH — ^X (VI) 



50 wherein R"*, R2 R^b, R and X have their previous significances; the group X is converted into a group of 
formula -CH(R3)-NH2 (Ila') and the resulting compound of formula Ila 



R^O, 0 ^2 ^3 

^P— CH— in— in— NHr: { Ila) , 

60 

wherein R, R\ R2. R3 and R^b have their previous significances is converted into the con-esponding 
compound of fonmula I. 

In this context, X is preferably cyano, the organic silyl chloride Is pref rably one of formula XVI, the 
intermediate XV is preferably reacted with a compound Xllc and/or the conversion of the cyano group into the 
65 -CH2NH2 group is pr ferably effected by hydrogenolysis. 
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In another preferred embodiment of process variant a) , a compound of the formula Itc 



-Z"" (lib) 



wherein R, R^ R^, R^, R^ and Z° have their previous significances, which may be prepared, for example, via the 
reaction sequences 
Ix X XI lib or 
IX ^ xr lib. 

is subjected to basic or acidic hydrolysis or is treated with a tri-lower alkyi halogenosilane followed by aqueous 
workup. Advantageously, a compound lib. wherein denotes tri-lower alkyisilyl. 2° denotes bis(lower 
alkylsilyljamino and R^ R^ and R^ have their previous significances, is formed in situ by reacting a compound 
of the formula 

\|_|h— 1h— L— NHa ( IX) 

with a silylating agent and subsequently, preferably under basic conditions, with a compound of the fomnula 
R-Hal (Xllb; Hal = halogen) and de-protected according to the invention, when worked up under protic, e.g. 
aqueous or aqueous/alcoholic conditions. 

The conversion of the group X into a group of formula -CH(R3)-NH2 according to process variant b) may be 
effected by any of the method described hereinbefore, e.g. by a variation of the conversion of compounds of 
formula VI into compounds of formula 11. 

The reaction is carried out according to known methods, in the absence or presence of a solvent, which may 
also serve as a reagent, if necessary, while cooling or heating, in a closed vessel and/or in the atmosphere of 
an inert gas. 

The starting materials of the formula III may be prepared, for example, from compounds of the formula VI by 
converting the group R^O- into hydroxy, the reaction being carried out according to the previously described 
procedure, e.g. by acidic hydrolysis, such as by treatment with an aqueous mineral acid, e.g. hydrochloric acid, 
or by treatment with a nucleophilic reagent. 

In process variant c) . a compound of formula Y may have its unsaturation within the substituent R such that It 
is e.g. of the formula I" 



"M f f f 

7— in— tH— Ch— NH 2 ( I" ) 



In this case R"^ may be selected from lower alkenyl. lower alkanedienyl or lower alkynyl. to produce a 
compound of formula I. wherein R is lower alkyI, or phenyl to produce a compound of formula I wherein R is 
cyclohexyl. 

The reduction may be effected by any suitable reducing agent, such as hydrogen in the presence of a 
catalyst, for the reduction of aryl e.g. Nishimura catalyst and for the reduction of aliphatic multiple bonds e.g. 
Palladium on charcoal, in the presenc or absence of a solvent and at room temperatur or elevated 
temperature. 

The compounds of formula I' may be produced according to any of the m thods described herein for the 
manufacture of compounds of formula I starting from starting materials having the respective unsaturated 
substituents. Furthermore, compounds of formula 1" may also be obtained starting from the corresponding 
Riv-dichlorophosphine by reaction with lower alkanol. such as ethanol. and a tri-lower alkylamine. such as 
triethylamine, reacting the resulting R^^-phosphonous acid ester with a compound of formula 
HC(R^) = C(R2)-X (V; X = e.g. CN) and converting the group X into the corresponding group -CH(R3)-NH2. 
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The'above-mentioned reactions are carried out according to standard methods, in the presence or absence 
of diluents, preferably such as are inert to the reagents and are solvents thereof, of catalysts, condensing or 
said other agents respectively and/or inert atmospheres, at low temperatures, room t mperature or elevated 
temperatures preferably near the boiling point of the solvents used, at atmospheric or super-atmospheric 
5 pr ssure. 

Compounds of the formula I obtainable according to the process of the invention may be interconverted into 
another. 

Thus, compounds of formula I. wherein R Is substituted by hydroxy, and/or R'' or R2 denotes hydroxy, can 
be converted into the corresponding hydroxy-free compounds, for example, by reacting with thiocarbo- 
70 nyldiimidazole and treating the resulting imidazolylthiourethane in the presence of a radicaHnitiator, such as 
azoisobutyronitrile, with a tri-Iower alkylstannane, e.g. with (C4H9)3SnH, for example in benzene at 60 to 80* C. 

Also double and/or triple bonds present in the group R may be reduced to single bonds, triple bonds also to 
double bonds to yield the corresponding less unsaturated compound of formula I. 
The invention further includes any variant of the present processes, in which an intermediate product 
15 obtainable at any stage thereof is used as starting material and the remaining steps are carried out, or in which 
the starting materials are formed under the reaction conditions, or in which the reaction components are used 
in the form of their salts or optically pure antipodes. Whenever desirable, the above processes are carried out 
after first suitably protecting any potentially interfering reactive functional groups, e.g. as illustrated herein. 
Advantageously, those starting materials should be used in said reactions that lead to the formation of those 
20 compounds indicated above as being preferred. 

The invention also relates to novel starting materials and processes for their manufacture. Thus, compounds 
of formula lla and lie except those, wherein R^ and R3 denote hydrogen. R2 is hydrogen or alkyi and R denotes 
an unsubstituted aliphatic cycloaliphatic or araliphatic radical, or one of R\ R2 and R3 represents hydrogen or 
an aliphatic, cycloaliphatic, araliphatic or aromatic radical and the other two of R^ R2 and R^ denote hydrogen 
25 and R is-CH(0-Ci-C4 alkyl)2 or-C(Ci-C4 alkyl)(0-Ci-C4 alkyOz and compounds of formula Mb except those in 
which one of R^ R^ and R^ represents hydrogen or an aliphatic, cycloaliphatic, araliphatic or aromatic radical 
and the other two of R^ R2 and R3 denote hydrogen and R is -CH(0-Ci-C4 alkyOa or -C(Ci-C4 alkyl)(0-Ci-C4 
alkyl)2. are new. Those new compounds form further aspects of the invention. 
Depending on the choice of starting materials and methods, the new compounds may be in the form of one 
30 of the possible isomers, for example, as diastereomers. as optical isomers (antipodes), as racemates, or as 
mixtures thereof. 

In case diastereomeric mixtures of the above compounds or intermediates are obtained, these can be 
separated into the single racemic or optically active isomers by methods in themselves known, e.g. by 
fractional distillation, crystallization or chromatography. 
3S The racemic products of formula I or basic intermediates can be resolved into the optical antipodes, for 
example, by separation of diastereomeric salts thereof, e.g., by the fractional crystallization of d- or ^-(tartrate, 
dibenzoyltartrate, mandelate or camphorsulfonate) salts. 

Advantageously, the more active of the antipodes of the compounds of this invention is isolated. 

Furthermore, the compounds of the invention are either obtained in the free (Zwitterion-) form, or as a salt 
40 thereof. For example, any resulting free compound can be converted into a corresponding acid addition salt, 
preferably with the use of a pharmaceutlcally acceptable acid or anion exchange preparation, salts with bases 
by treatment of the free compounds with bases or suitable cation exchange techniques, or resulting salts can 
be converted into the corresponding free compounds, for example the acid addition salts, with the use of a 
stronger base, such as a metal or ammonium hydroxide, or any basic salt, e.g., an alkali metal hydroxide or 
45 carbonate, or a cation exchange preparation and the salts with bases by treatment with suitable acidic 
reagents. These or other salts, for example, the picrates, can also be used for purification of the compounds 
obtained; the compounds are then first converted into salts. In view of the close relationship between the free 
compounds and the compounds in the form of their salts, whenever a compound is referred to in this context, 
a corresponding salt is also intended, provided such Is possible or appropriate under the circumstances and 
50 the term "salts" shall, if desired also include the free compounds, wrhere appropriate according to meaning and 
purpose. 

The compounds, including their salts, may also be obtained in the form of their hydrates, or include other 
solvents used for the crystallization. 

The present invention also relates to the use of the compounds of the invention for the preparation of 
55 pharmaceutical compositions, especially pharmaceutical compositions having selective GABAe-antagonistic 
activity which can be used for the treatment of e.g. cognitive and memory disorders, depressive states of mind 
and anxieties. 

The pharmaceutical compositions according to the invention are those suitable for enteral, such as oral or 
rectal, transdermal and parenteral administration to mammals, including man, for the treatment of diseases 
€0 responsive to GABAa-receptor blocking as given above, comprising an effective GABAe-receptor blocking 
amount of a compound of the invention, alone or in combination with one or more pharmaceutically acceptable 
carriers. 

The pharmacologically active compounds of the invention are incorporated into pharmaceutical 
compositions comprising an effective amount thereof In conjunction or admixture with excipients or carriers 
65 suitabi for either enteral or parent ral application. 



EP 0 319 479 A2 



Preferred are tablets and gelatin capsules comprising the active ingredient together with a) diluents, e.g. 
lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine ; b) lubricants, e.g. silica, talcum, stearic 
acid, its magnesium or calcium salts and/or polyethlene glycol; for tablets also c) binders, e.g. magnesium 
aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose and/or 
polyvinylpyrrolidone; if desired, d) disintegrants. e.g. starches, agar, alginic acid or its sodium salt, or 5 
effervescent mixtures; and/or e) absorbents, colourants, flavours and sweeteners. Injectable compositions 
are preferably aqueous isotonic solutions or suspensions, and suppositories are advantageously prepared 
from fatty emulsions or suspensions. Said compositions may be sterilized and/or contain adjuvants, such as 
preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the osmotic 
pressure and/or buffers. In addition, the compositions may also contain other therapeutically valuable 10 
substances. Said compositions are prepared according to conventional mixing, granulating or coating 
methods, respectively, and contain about 0.1 to 75 0/0, preferably about 1 to 50 0/0, of the active ingredient. 

Suitable formulations for transdermal application include an effective amount of a compound of the 
invention with carrier. Advantageous carriers include absorbable pharmacologically acceptable solvents to 
assist passage through the skin of the host. Characteristically, transdermal devices are in the form, of a 15 
bandage comprising a backing member, a reservoir containing the compound, optionally with carriers, 
optionally a rate controlling barrier to deliver the compound to the skin of the host at a controlled and 
predetermined rate over a prolonged period of time, and means tans to secure the device to the skin. 

The present invention also relates to the use of compounds of the invention having GABAB-antagonistic 
properties and pharmaceutical compositions comprising said compounds for the treatment in mammals of 20 
disorders responsive to selective GABAs-receptor blocking, particularly cognitive and memory disorders, and 
also of depressions and anxieties. 

One aspect relates advantageously to the method of treatment of nootropic disorders in mammals, using an 
effective amount of a compound of the invention, preferably in the form of above-cited pharmaceutical 
compositions. 

The dosage of active compound administered Is dependent on the species of warm-blooded animal 
(mammal), the body weight, age and individual condition, and on the form of administration. 

A unit dosage for a mammal of about 50 to 70 kg may contain between about 10 and 500 mg of the active 
Ingredient. 

The following examples are intended to illustrate the invention and are not to be construed as being 30 
limitations thereon. Temperatures are given in degrees Centigrade. If not mentioned otherwise, all 
evaporations are performed under reduced pressure, preferably between about 2 and 13 kPa. The structure of 
final products, intermediates and starting materials is confirmed by analytical methods, e.g. microanalysis and 
spectroscopic characteristics (e.g. MS, IR, NMR). The compounds of formula I are hereinafter referred to as 
3-amino-1-R^-2-R2-3-R3-propyl(R)phosphinic acids. 55 

Example 1: 

To a solution of 1.0 g of ethyl 3-amino-2-(p-chlorophenyl)-propyl(diethoxymethyl)phosphinate in 5 ml of 
methanol are added 2.5 ml of a 2 normal sodium hydroxide solution and the mixture is heated to a temperature 
of 80° for a period of 5 hours. After this time, the reaction is concentrated under reduced pressure, and the oily 40 
residue is passed down an Ion Exchange Resin (DOWEX® 50W-X8 H*) using de-ionised water as eluant. 
Ninhydrin-positive fractions are combined and evaporated to give 3-amino-2-(4-chlorophenyl)-propyl(diethox- 
ymethyOphosphinic acid, m.p. 175-185 (dec). 3ip-NMR : 5 = 4-31.6 ppm (D2O). 

Example 2: , 
0.5 g of ethyl 3-amino-2-hydroxy-propyl(diethoxy methyl) phosphinate is dissolved in 5 ml of ethanol and this 
solution is added to a solution of 0.14 g of sodium hydroxide in 2 ml of water. This mixture is then heated to 60° 
for a period of 3 hours, cooled to room temperature and the solvent evaporated under reduced pressure. The 
oily residue Is passed down an Ion Exchange Resin (DOWEX® 50W-X8 H+) using de-ionised water as eluant. 
Ninhydrin-positive fractions are combined and evaporated to give 3-amino-2-hydroxy-propyl(diethoxy- 50 
methyDphosphinic acid, m.p. 214-216° (dec), 31P-NMR : 8 = +30.9 ppm (D2O). 

The starting material may be prepared as follows: 
To a solution of 25.0 g of ethyl (trimethylsilyl)diethoxymethylphosphonite in 200 ml of dry tetrahydrofuran is 
added 19.2 g of 2,3-epoxypropylphthalimide under an atmosphere of nitrogen. To this stirred mixture is added 
a catalytic amount of dry zinc chloride and the mixture is then ref luxed for a period of 2 hours. After cooling, the 55 
solvent is evaporated under reduced pressure, the residue dissolved in 100 ml of chloroform, and stirred 
vigorously with 50 ml of water for a period of 0.5 hours. The organic layer is separated, dried over magnesium 
sulfate and the solvent is removed under reduced pressur . The residue is heat d to 100° at 6 Pa of pressure 
for a period of 1 hour to leave as an oily residue ethyl 2-hydroxy-3-phthalimido-propyl(diethoxymethyl) phosphi- 
nate. 3ip-NMR : 5 = -1-42.0 and +41.6 ppm (CDCI3). 

To a solution of 1.0 g of ethyl 2-hydroxy-3-phthalimido-propyl(diethoxymethyl)phosphinate in 23 ml of 
isopropanol is added 4 mi of water. To this mixture is added 0.47 g of sodium borohydride and this is stirred for 
a period of 24 hours at room temperature. After this time 2.6 ml of glacial acetic acid are cairefully added and 
the reaction heated to 80° for a period of 2 hours. After this time, the reaction is cooled to room temperature, 
the solvent evaporated under reduced pressure and the residue passed down a silica column using a mixture 65 
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of one part ethyl acetate to one part ethanol as eluant. Ethyl 3-amino-2-hydroxy-propyl(diethoxymethyl)phos- 
phinate is obtained as colourless oil. 3''p = +45.8 and +45.2 ppm (CDCI3). 

Example 3: 

5 A solution of 6.7 g of 3-(benzyloxycarbonylamino)propyl{n-butyl)phosphiniG acid in 125 ml of 36 0/0 
hydrochloric acid is heated at reflux for 1.5 hour. The mixture is evaporated to an oil and the oil is 
co-evaporated with water (2 x 50 ml) to give a white solid. This solid is then dissolved in 50 ml of dry methanol, 
1-3 mi of propylene oxide is added and the solution is stirred at room temperature. The precipitated product is 
collected by filtration and dried to give 3-aminopropyI{n-butyl)phosphinic acid, m.p. 231-234** (dec), 

10 3^P-NMR : 6 = +44.6 ppm {D2O). 

The starting material may be prepared as follows: 
A solution of 5.0 g of 3-aminopropylphosphlnic acid in 200 ml of water is cooled to 5** , and the pH adjusted to 
9.5 with 2 molar sodium hydroxide solution. To this mixture is added 6.8 g of benzyl chloroformate whilst 
maintaining the pH and temperature. After the addition is complete the mixture is stirred for 3 hours at pH 9.5 

15 at room temperature and left to stand overnight. The mixture is then extracted with 100 ml of ether and the 
aqueous layer stirred at 5*" with an equal volume of chloroform. The mixture is acidified to pH 2, the chloroform 
layer separated, dried over magnesium sulfate and the solvent evaporated under reduced pressure. The oily 
product is triturated with ether to give a white solid. 3-(N-benzyloxycarbonylamino)propylphosphlnic acid, 
m.p. 53-55" , 31P-NMR : S +36.6 ppm (CDCI3). 

20 To a solution of 3.0 g of 3-{N-benzyloxycarbonylamino)propylphosphinic acid in 60 ml of dry tetrahydrofuran 
is added 2.3 g of triethylamine. This mixture is stirred under an atmosphere of nitrogen for a period of 0.5 
hours, and then 2.5 g of trimethylchlorosilane is added. This solution is stin-ed for a period of 1 hour during 
which time a precipitate forms. After this time. 7.6 g of 1-bromobutane is added and the reaction is refluxed for 
a period of 24 hours. The mixture is then allowed to cool to room temperature. 50 ml of water Is added and the 

25 whole stirred for 1 hour. The mixture is extracted with 200 ml of chloroform, the organic layer dried over 
magnesium sulfate and the solvent evaporated under reduced pressure. The oily product is triturated with 
ether to give a white solid, being 3-(N-ben2yloxycarbonylamino) propyl (n-butyl)phosphinic acid, m.p. 116-118** 
. 3ip +58.6 ppm (CDCI3). 

30 Example 4: 

A solution of 3.3 g of lithium hydroxide monohydrate in 40 ml of water is added to a solution of 20 g of ethyl 
3-amjnopropyl(diethoxymethyl)phosphinate in 75 ml of ethanol. The mixture is stirred and approximately 25 ml 
of further water is added to obtain a clear solution. The solution is stirred at room temperature until the 
reaction is complete after approximately 48 hours. This can be monitored by 3ip-NMR. Then the solution Is 
35 evaporated to give a cloudy oil, to which are added 50 ml of ethanol. The insoluble inorganic solid is removed 
by filtration and the filtrate evaporated. The residual oily product which contains a little solid is triturated with 
acetone and the resulting solid filtered off p^P NMR: 8 33.98 ppm; D2O). 

The filtrate from this is evaporated and again triturated with a little acetone to yield a second crop of product. 
Both crops are combined and dissolved in water. The solution is concentrated and extracted with chloroform 
40 to remove traces of starting material, then treated with charcoal. The solution is filtered to remove charcoal 
and reduced to a small volume. This crude product is then subjected to Ion exchange chromatography 
(DOWEX® 50W-X8 H* form) using de-ionised water as eluent. Fractions of 150 ml are collected. Fraction 44 
and following fractions contain the 3-aminopropyl(diethoxymethyl)phosphinic acid, which is obtained in pure 
form after evaporation, m.p. 209-210° (dec). 

45 

Example 5: 

To a solution of 8.0 g of isopropyl 3-aminopropyl(t-butyl) phosphinate in 80 ml of chloroform are added 11.7 
ml of trimethylsilylbromide. The reaction mixture is stirred at 50** for 4 hours and then at room temperature 
overnight. Removal of chloroform and excess of trimethylsilylbromide under reduced pressure gives an oil 
50 which is taken up in ethanol. Propylene oxide Is added and the white solid is filtered off and dried over 
phosphorous pentoxide to yield 3-amlnopropyl(t-butyl)phosphinic acid x 0.15 H2O. m.p. 253-255''. 

The starting material is prepared as follows: 
A mixture of 24.7 g of isopropanol and 17.2 g of triethylamine in 35 ml of diethylether is added drop by drop to 
30 g of t-butyldichlorophosphine In 100 ml diethylether. The temperature is kept between 5 to 10**. The solid is 
55 filtered off and the filtrate evaporated. The crude oil Is purified by distillation to yield t-butylphosphonous 
acid-isopropylester as an oil, b.p. 82*^/2 kPa. no =1.4222. 

To 15.7 g of t-butylphosphonous acid-isopropylester in 6.3 ml of acrylonitrile ar added 21 ml of sodium 
isopropylate (0.25 molar). After the exoth rmic reaction (the t mp ratur rises to ICXD*") the suspension Is 
filtered, the filtrate evaporated and the residu distilled to yield Isopropyl 2-cyanoethyl(t-butyl) phosphinate as 
60 an Oil. b.p. 12r/8 Pa. nj,''= 1.4480. 

A mixture of 11.0 g of isopropyl 2-cyanoethyl(t-butyl)phosphlnate, 17.0 g of ammonia and 1.7 g of 
Raney-Nickel in 110 ml of ethanol is hydrogenated during 5 hours. The catalyst is filtered off and the solvent 
removed by evaporation. The crude oil is purified by Kugelrohr-distillation to yield Isopropyl 3-aminopro- 
pyl(t-butyl)phosphinate as an oil. b.p. 155** /I Pa. nD = 1.4600. 

65 
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7 0 □ ot is opropyl 3-aminopropyl(n-propyl)phosphinate and 40 ml of 20 % hydrochloric acid are stirred at 
reflux temperature overnight. The reaction mixture is evaporated to dryness, taken up in methanol and treated 
with propylene oxide. The white solid is filtered off and dried over phosphorous pentoxide to yield 
3-aminopropyl(n-propyl)phosphinic acid x 0.1 H2O as white crystals, m.p. 210-213°. 5 

3-Aminopropyl(n-propyl)phosphinic acid can also be prepared from the same starting matenal by silylation 
with trimethylsilylbromide and subsequent treatment with propylene oxide in ethanol, m.p. 213-215 . 

The starting materials isopropyl 3-amlnopropyl(n-propyl)phosphlnate. b.p. ISS'/B Pa. no = 1 .4571 ; isopropyl 

2- cyanoethyl(n-propyl)phosphlnate. b.p. 132° MO Pa. 0^=1.4470; and n-propylphosphonous acid-isopropy- 
lester, b.p. 93°/2.8 kPa; ng" =1.4241 are prepared in a similar way as described in the preceding example 10 
starting from n-propyldichlorophosphine. 

Example 7' 

A mixture of 7.73 g of isopropyl 3-aminopropyl(ethyl)phosphinate and 40 ml of 20 o/o hydrochloric acid is 
refluxed with stirring for 14 hours. The clear solution is evaporated to dryness and the residue is recrystallized 75 
from methanol/propyienoxide to give 3-aminopropyl(ethyl)phosphlnic acid as a white solid, m.p. 233-239^ 
1H-NMR (D2O): 0.4-1.8 (m. 9H, PCH2CH2 and PCHzCHa); 2.7 {t, 2H. NCH2); 4,55 (s, 3H, OH. NH2). 

The starting materials are prepared as follows: . . ^ 

To a solution of 262 g of ethyldichlorophosphine in 1200 ml of diethylether is added with stirring and cooling 
with ice at 5-10° a solution of 370 ml of isopropanol and 280 ml of triethylamine in 400 ml of diethylether. The 20 
reacts exothermic. After stirring for 12 hours at 20° the white precipitate is filtered off and the filtrate is 
fractionally distilled. There is obtained ethylphosphonous acid-isopropylester as a colorless liquid, 
b D SO-SS^ /26 kPa 

To 34 g of ethylphosphonous acid-isopropylester and 16.45 ml of acrylonltrile is added with stirring 40 ml of 
isopropanol containing 0.25 mol of sodium Isopropylate. The reaction Is exothermic. After 1 hour stirnng at 20° 25 
the mixture is fractionated. There is obtained isopropyl 2-cyanoethyl(ethyl)phosphinate as a colorless oil. 

b.p. 102-104°/10 Pa. , ^ ^« , . ,. 

To 34 1 g of isopropyl 2-cyanoethyl(ethyl)phosphinate in 500 ml of isopropanol are added 60 ml of liquid 
ammonia and 6.8 g of Raney-Nickel. The mixture is heated to 80° and treated with hydrogen at 100 bar. After 1 
1/2 hours hydrogen-uptake stops. The reaction mixture is filtered and the filtrate distilled to give isopropyl 30 

3- aminopropyl(ethyl)phosphinate as a colorless oil. b.p. 75°/13 Pa. 

^^A"mixture of 1 .5 g of 3-aminopropyl(phenyl)phosphlnic acid in 10 ml of water and 7.9 ml of IN hydrochloric 
acid is treated with hydrogen at 25° in the presence of 0.2 g of Nischimura-catalyst (Rh/PtOa). After 1 .2 hours 35 
hydrogen up-take stops. The reaction mixture is filtered and the filtrate evaporated to dryness. The residue is 
recrystallized from methanol/propyienoxide to give 1.2 g of 3-aminopropyl(cyclohexyl)phosphinic acid x 0.4 
mol hydrochloric acid as a white solid, m.p. 202-203°. 

The starting materials are prepared as follows: ^ ..u ■ ^ i r,„ 

To a solution of 270 ml of phenyldichlorophosphine in 1000 ml of diethylether is added with stirring and cooling 
with ice a solution of 280 ml of ethanol and 280 ml of triethylamine in 500 ml of diethylether. After stirring for 14 
hours at 20° the precipitate is filtered off and the filtrate is fractionally distilled. There is obtained 
phenylphosphonous acid-ethylester as a colorless liquid, b.p. 83-85° /6 Pa. ...... c™i^» 

To 42 45 g of phenylphosphonous acid-ethylester and 15.45 ml of acrylonltrile are added with stirring 5 ml of 
sodium ethylate (1 molar). The reaction is exothermic. After 1 hour stirring at 20° <he rnixture is fractionally 
distilled. There Is obtained ethyl 2-cyanoethyl(phenyl)phosphinate as a colorless oil, b.p. 134-136 /7 Pa. 

To 22 72 g of ethyl 2-cyanoethyl(phenyl)phosphinate In 400 ml of ethanol are added 34 g of liquid ammonia 
and 4 5 q of Raney-Nickel. The mixture is heated to 80° and treated wHh hydrogen at 100 bar. After 30 minutes 
hydrogen up-take stops. The reaction mixture is filtered and the filtrate distilled to give ethyl 
3-aminopropyl(phenyl)phosphinate as a colorless oil, b.p. 110°/13 Pa. „„, ^ ,., . • 

A mixture of 6.83 g of ethyl 3-aminopropyl{phenyl)phosphinate and 30 ml of 20 o/o hydrochlonc acid is 
••efluxed with stirring for 4 hours. The clear solution is evaporated to dryness and the residue is reciTstaHized 
from methanol/propyienoxide to give 3-aminopropyl(phenyl)phosphinic acid as a wrhite solid, m.p. 298-300 . 

^^A"^mbctur e of 1476 g (0.12 mol) of 3-aminopropylphosphonous acid and 96.72 g (0.6 mol) of 
hexamethyldisilazane is refluxed under an atmosphere of argon with stirring for 16 hours to give a solution. To 
this solution are added at reflux 60 ml of diethyleneglycol dimethylether and the solution is refluxed for 

additional 2 hours. . . .... r,n.^„.^^ 

The reaction is cooled to 120° and 38.75 g (0.3 mol) of N-ethyl-diisopropyl-amine are added within 20 minutes 
followed by addition of 54.06 g (0.3 mol) of isobutyl iodide over a period of 20 minutes. The reaction mixture is 
heated with stirring for 22 hours. After cooling to 10°. the white precipitate Is filtered oft and the fiftrate is 
evaporated under r due d pressure. Th clear solution Is cooled, diluted with diohloromethan (300 ml) and 
extracted thr e times with 2N hydrochloric acid (3 x 100 ml). The combined hydrochloric acid-extracts are 
evaporated in vacuo to dryness, and re-evaporat d twice with water (2 x 100 ml) to give a white solid, which Is 
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suspended in 600 ml of acetone and stirred for 1 hour at 20"*. 3-Aminopropyl(isobutyl)phosphinic acid 
hydrochloride (25.3 g). m.p. 149° = 155*^, is isolated by filtration. 

After recrystallisation fronn n-propanol/acetone (200/100 mi) pure 3-aminopropyl(isobutyl)phosphinic acid 
hydrochloride of m.p. 154-156", is obtained. 15.4 g of 3-aminopropyl(isobutyl)phosphinic acid hydrochloride 
5 are dissolved in 75 ml of methanol and 300 ml of propylenoxide are added with stirring. After standing 
overnight at 4**. a wrtiite solid precipitates. 

The precipitate is collected by filtration and recrystallized from n-propanol to give pure 3-aminopropyl(isobu- 
tyOphosphinic acid, m.p. 250° -253° (dec). 

10 Example 10: 

In a manner analogous to that described in Example 9, 3-aminopropyI(n-hexyl)phosphinic acid, 
m.p. 242'' -246°. hydrochloride: m.p. 196-198**, Is obtained with n-bromohexane at 130''. 22 hours. 

Example 11: 

15 In a manner analogous to that described in Example 9, 3-aminopropyl(allyl)phosphinic acid. m.p. 230° -234° 
(dec), hydrochloride: m.p. 140-142°. is obtained by reaction with allylbromide at 60°. 16 hours. 

Example 12: 

In a manner analogous to that described in Example 9. -aminopropyl(n-pentyl)phosphinic acid 
20 m.p. 232^-236°, hydrochloride: m.p. 192-194°. is obtained by reaction with n-bromopentane at 120°. 16 hours. 

Example 13: 

In a manner analogous to that described in Example 9. 3-aminopropyl(n-heptyl)phosphinic acid, 
m.p. 232^^-236" (dec), hydrochloride: m.p. 190-192°, is obtained by reaction with n-bromoheptane at 120°, 16 
25 hours. 

Example 14: 

In a manner analogous to that described in Example 9, 3-aminopropyl(but-3-enyl)phosphinic acid, 
m.p. 215- -220°. hydrochloride: m.p. 170-172°. is obtained by reaction with 4-bromo-1-butene at 95°, 16 hours. 

30 

Example 15: 

In a manner analogous to that described in Example 9. 3-aminopropyi(n-decyl)phosphinic acid, 
m.p. 225^-230°. hydrochloride m.p. 185-190°. is obtained by reaction with n-bromodecane at 120°. 20 hours. 

35 Example 16: 

In a manner analogous to that described in Example 9. 3-aminopropyl(isopentyl)phosphinic acid, 
m.p. 238=^-240° (dec), hydrochloride: m.p. 159-161°, is obtained by reaction with 1-bromo-3-methylbutane at 
120'. 22 hours. 

40 Example 17: 

In a manner analogous to that described in Example 9, 3-aminopropyl(cyclopropylmethyl)phosphinic acid x 
0,16H2O. m.p. 235'' -238° (dec), hydrochloride: m.p. 144-146% is obtained by reaction wrth bromomethyl-cy- 
clopropane at 100^. for 22 hours. 

45 Example 18: 

In a manner analogous to that described in Example 9, (1-methyl-3-aminopropyl)(n-butyl)phosphinic acid x 
0,2H26, m.p. 212° -215°, hydrochloride: m.p. 137-139°, is obtained by reaction of 1-methyl-2-amino-pro- 
pylphosphonous acid with n-butylbromide at 100°. 48 hours. 

50 Example 19: 

In a manner analogous to that described in Example 9, 3-aminopropyl(pent-3-ynyl)phosphinic acid x O.2H2O, 
m.p. 220--224'* (dec), hydrochloride: m.p. 174-176°, is obtained by reaction with 5-iodopent-2-yne at 60°, 16 
hours. 

55 Example 20: 

In a manner analogous to that described in Example 9, 3-aminopropyl(but-3-ynyl)phosphinic acid, 
m.p. 214 -218 hydrochloride: m.p. 148-150°, is obtained by reaction with 4-iodobut-1-yne at 90°, 16 hours. 

ExampI 21 : 

60 In a mann r analogous to that describ d in Example 9, 3-aminopropyl(2- thoxyethyl)phosphinic acid x 
O.14H5O m.p. 202'-208°. is obtained by reaction with (2-bromoethoxy) ethane at 100°. 16 hours. 

Example 22: 

In a manner analogous to that described in Example 9, 3-aminopropyI(2-methylbutyl)-phosphinic acid x 
65 O.IH2O. m.p. 248^^-254'', is obtaind by reaction with 2-methylbutyliodlde al 100°. 16 hours. 
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2- Methylbutyliodide may be prepared in the following manner. 

17.63 g (0.20 mol) of 2-methyi-butanol is added slowly during 20 minutes with stirring to a mixture of 43.3 g 
(0.227 mol) of toluene-p-sulphonylchloride in 20 ml of dry pyridine, keeping the temperature below 25"* by 
external cooling. After stirring for 2 hours at 20"* . the mixture is poured into Ice-water and extracted with ether. 
The ether layer is washed subsequently with 2 N sulphic acid, water and saturated sodium hydrogencarbonate 5 
solution. After drying over sodium sulphate, filtration and evaporation in vacuo 2-methylbutyl toluene-p-sul- 
phonate are obtained as a yellow oil. 

45.99 g (0.189 mol) of 2-methylbutyl toluene-p-sulphonate are dissolved in 290 ml of acetone, 34.7 g (0.23 mol) 
of sodium-iodide is added at 20"* and the mixture is stirred for 2 hours under reflux. After cooling to 0"* the 
separated sodium toluene-p-sulphonate is removed by filtration, and the solvent is evaporated through a 15 10 
cm Vigreux-column at atmospheric pressure. 

The crude product is dissolved in ether and washed with IOO/0 sodium thiosulphate solution, dried over 
sodium sulphate and filtred off. Evaporation of the solvent through a 15 cm Vigreux column, followed by 
fractionational distillation gives 2-methylbutyliodide; b.p. 93'*/200 mbar. 

15 

Example 23: 

In a manner analogous to that described in Example 9, 3-aminopropyl-(3-ethoxypropyl)-phosphinic acid x 
0.IH2O. m.p. 210" -218°; hydrochloride: m.p. 161-165", is obtained by reaction with 2-ethoxypropyliodide at 
130°, 16 hours. 

3- Ethoxypropyliodide may be prepared in the following manner, 20 
20.8 g (0.20 mol) of 2-ethoxypropanol are added slowly during 20 minutes with stirring to a mixture of 43.3 g 

(0.227 mol) of toluene-p-sulphonylchloride and 20 ml of dry pyridine. The temperature of the reaction mixture is 
kept at 20° with external cooling. After stirring for 2 hours at 20°, the mixture is poured into ice-water and 
extracted with ether. The ether layer is washed with 2N sulphuric acid, with water and with saturated sodium 
hydrogencarbonate solution. After drying over sodium sulphate, filtration and evaporation in vacuo, 25 
2-ethoxypropyl toluene-p-sulphonate is obtained as a yellow oil. 

A solution of 51.5 g (0.199 mol) of 2-ethoxypropyl toluene-p-sulphonate and 36.5 g (0.243 mol) of sodium 
iodide in 250 ml of acetone is stirred under reflux for 2 hours. After cooling to 10°, the separated sodium 
toluene-p-sulphonate is removed by filtration, and the solvent is evaporated through a 15 cm Vigreux-column 
at atmospheric pressure. 

The crude product is dissolved in ether and washed with a 10 0/0 (b.w.) solution of sodium thiosulphate. Drying 
over sodium sulphate, filtration and evaporation of the solvent through a 15 cm Vigreux column, followed by 
fractional distillation yields 3-ethoxypropyliodide. b.p. 97°/40 mbar. 

Example 24: 

In a manner analogous to that described in Example 9, 3-aminopropyl(3-methoxypropyl)phosphinic acid x 
O.25H2O; m.p. 197° -203°. hydrochloride: m.p. 146-148°, is obtained by reaction with 2-methoxypropyliodide at 
1 15°. 40' hours. 

Example 25: 

In a manner analogous to that described in Example 9, 3-aminopropyl(but-2-ynyl)phosphlnic acid x 1 .2H2O; 
m.p. 110° -115°. hydrochloride: m.p. 154-158°, Is obtained by reaction with 1-bromo-2-butyne at 90° for 16 
hours. 

Example 26: , 1. • 

In a manner analogous to that described in Example 9. 3-aminopropyl[2-(2-ethoxyethoxy)ethyllphosphinic 
acid X O.I6H2O m.p. 215° -225°, is obtained by reaction with [2-(2-ethoxyethoxy) ethyl] iodide. 

Example 27: . . 

In a manner analogous to that described in Example 9, 3-aminopropyl(4.4,4-trifluorobutyl)phosphinic acid, 50 
m.p. 237-241° (decomp.), hydrochloride: m.p. 144° -146° , is obtained by reaction with 4,4,4-trifluorobutyliodide 
at 95°. 16 hours. 

Example 28: 

In a manner analogous to that described in Example 9, 3-aminopropyl(2-methylthioethyl)phosphinic acid is 55 
obtained by reaction with 1-chloro-2-methylthio-ethane at 100°, 16 hours. 

Example 29: 

In a manner analogous to that described in Example 9. 3-aminopropyl(methylthiomethyl)phosphinic acjd is 
obtained by reaction with methylthiomethyl chloride at 75°, 16 hours. SO 

Example 30: 

In a manner analogous to that described in Example 9. 3-aminopropyl(2-phenylethyl)phosphinic acid, 
mo. 265° -270° Is obtained by reaction with 2-phenylethylbromide at 120°. 16 hours. 

65 
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Example 31: 

In a manner analogous to that described in Example 9. 3-aminopropyl(2-methylallyl)phosphinic acid, 
m,p. 140^^^-143^, is obtained by reaction with methallyl chloride at 63**. 24 hours. 

5 Example 32; 

A solution of 2.4 g of 3-ben2yloxycarbonylaminopropyl-(dodecyl)phosphinic acid in 50 ml of 36 0/o 
hydrochloric acid is refluxed for 3 hours. During this time, a white precipitate is formed. After cooling to room 
temperature the acid is removed by co-evaporation with 6 x 50 ml of water on a rotary evaporator. 
The crude product is then dissolved in 50 ml of ethanol and stirred with 5 ml of propylene oxide. Filtration and 
10 drying gives 3-aminopropyl-(dodecyl)phosphinic acid as a white solid m.p. 175-7". s^P-NMR = 43.0 ppm 
(NaOD). 

The starting material can be prepared as follows: 
A solution of 1.30 g of dodecene in 6 ml of dry toluene is heated to 80* under an atmosphere of argon. To this 
solution a suspension of 2.0 g of 3-ben2y!oxycarbonylaminopropyIphosphonous acid In 30 ml of dry toluene 

75 containing 0.6 g of t-butylcyclohexylperdicarbonate is added within 15 minutes. The reaction mixture is then 
stirred at 80'' for 2 hours. An additional amount of 0.6 g of the radical initiator is added and stirring at 80"* is 
continued for 2 hours. Then, the reaction mixture is cooled to room temperature and the solvent is removed by 
means of a rotary evaporator. The residue is triturated with petroleum ether (60-80**). filtered and dried to give 
3-benzyloxycarbonylaminopropyl(dodecyl)phosphinic acid as a white solid, m.p. 115-6**; ^ip-^MR; 

20 6 == +66.7 ppm (CDCI3). 

Example 33: 

To a solution of 5.7 g (0.0224 mol) of isopropyl 3-aminopropyl(benzyl)phosphinate in 50 ml of chloroform 
9.91 ml (0.0922 mol) of trimethylsilybromide are added raising the temperature to 44**. The reaction mixture is 
25 stirred at 50"* for 4 hours and then at room temperature overnight. Removal of the chloroform and excess 
trimethylsilybromide under reduced pressure yields an oil which is taken up in isopropanol and 20 ml of 
propylene oxide. After stirring for 10 minutes, a white solid precipitates. The solid is filtered off and dried over 
phosphorous pentoxide yielding 3-aminopropyl(benzyl)phosphinic acid, m.p. 278-280**. 
The starting material can be prepared from benzyl-dichloro-phosphine via benzylphosphonous acid 
30 isopropylester. b.p. 113° (1 mbar), isopropyl 2-cyanoethyl(benzyl)phosphinate. m.p. 69-72^, and isopropyl 
3-aminopropyl(benzyl)phosphinate, b.p. 113° (1 mbar). 

Example 34: 

A suspension of 1.23 g (10 mmol) of 3-aminopropylphosphonous acid in 10.4 ml (50 mmol) of 
35 hexamethyldisilazane is heated to reflux under argon for 24 hours. 5 ml of diethylene glycol dimethyl ether are 
added to the clear solution obtained and the mixture is heated for addtitional 2 hours and then cooled to 0** . 8.5 
ml (50 mmol) of N-ethyl-N,N-diisopropyl-amine are added, followed by slow addition of 3.8 ml (50 mmol) of 
propargyl bromide over a period of 40 minutes. The mixture is stirred for 1 hour at 0"" and 4 hours at room 
temperature, filtered and evaporated under high vacuum. The residue is dissolved in 10 ml of dichloromethane 
40 and extracted with 3 x 10 ml of 1 N hydrochloric acid solution. The water layer is evaporated under high vacuum 
and the residue obtained dissolved In 4 ml of methanol at 0"*. 20 ml of propylene oxide are added during a 
period f 1 hour, after which time a crude product precipitates. Chromatography (silicagel Merck 230-400 
ASTM. methanol) followed by recrystallization (methanol/ether) yields 3-aminopropyl-(propargyl)-phosphinic 
acid. m.p. 172-173^. 

45 

Example 35: 

To a solution of 0.90 g (4.0 mmol) of 3-aminopropyl(diethoxymethyl)phosphinic acid in 10 ml of glacial acetic 
acid at 0" there are added 0.38 ml (4.4 mmol) of ethane-1 ,2-dithiol. followed by addition of 2 ml of concentrated 
hydrochloric acid over a period of 5 min. The mixture is allowed to warm to room temperature and Is then 
50 stirred for 18 hours. After removal of acetic and hydrochloric acids under high vacuum, the residue is 
chromatographed (Opti-Up® C12 50 0/0. water) and recrystalized from methanol to yield 3-aminopropyl(1 .3-di- 
lhiolan-2-yl)phosphinic acid. m.p. 272-274°. 

Example 36: 

55 To 590 mg (2.20 mmol) of lithium hydroxide monohydrate in 1.1 ml of water a solution of 2 mmol of ethyl 
3-aminobutyl(diethoxymethyl)phosphinate in 2.1 ml of ethanol, and then 1 ml of water are added. The mixture is 
stirred 48 hours at room temperature and evaporated In vacuo. 3 ml of water are added to dissolv the 
precipitat fonned. Then 85 mg of 84 o^ (b.w,) phosphoric acid are added slowly and the suspension is stinred 
for 18 hours at room temperature. Aft r filtration of the precipitate through celite, evaporation to dryness. 

60 chromatography (Opti-Up® C12 50%. H2O) and recrystallisation from ethanol, 3-aminobutyl(diethoxy- 
methyl)phosphinic acid, m.p. 225-228°, is obtained. 

The starting material may be obtained as follows: 
A mixture of 2.7 g of ethyl trimethylsilyldiethoxymethylphosphonite and 0.7 g of methyl vinyl ketone Is warmed 
to 50 for 1 hour under an atmosphere of nitrogen. Then 10 ml of water are added and the mixtur is stirr d for 

65 additional 30 minutes. The residue is extracted thrice with 50 ml of chlorofomn, the organic phases are 
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combined, dried over magnesium sulphate, filtered and evaporated to dryness. The residue is then distilled to 
yield ethyl 3-oxobutyl(diethoxymethyl)phosphinate. b.p. 130-5° (13.6 mbar). , 
A mixture of 1 0 g of ethyl 3-oxobutyl(diethoxymethyl)phosphinate 2.85 g of ammonium acetate and 0.16 g of 
sodium cyanoborohydride in 20 ml of methanol is stirred for 2.5 hours. After standing overnight, the pH is 
adjusted to pH 5,6 with 2N hydrochloric acid. The mixture is then evaporated to dryness. 20 ml of water are 
added and the mixture is washed 3 times with 20 ml of diethyl ether. The aqueous layer is adjusted to pH 12 
with potassium hydroxide and extracted 4 times with 25 ml of chloroform. The organic layers are combined, 
dried, filtered and evaporated to dryness yielding ethyl 3-aminobutyl(diethoxymethyl)phosphinate, 3">P-NMR 
spectrum: 8 = +46.0 ppm (CDCI3). 



^Tn"a mann er analogous to that scribed in Example 38. 3.aminopropyl(diisopropyloxymethyl)phosphinic 
acid, m.p, 175** m.p. (d c.) can be prepared. 

Th starting materials: Diisopropyloxymethylphosphonous acid isopropylester, b.p. 48 , 2 x 10"^ mbar; einyi 
2-cyanoethyl(diisopropyioxymethyl)phosphinate and ethyl 3-aminopropyl(diisopropyloxymethyl)phosphinate 
are prepared as described in Example 38 from hypophosphorous acid and triisopropyl orthoformiate. 



10 
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Example 37: ^ . ^ . 

In an analogous manner, by saponification with lithium hydroxide in aqueous ethanol 3-amino-1-(p-chloro- 
phenyl)-propyl(diethoxymethyl)phosphinic acid is obtained as a yellow oil; ^H-NMR (CDCI3): 5 7.2-7.4 (m, 4). 

4.1 (d. 1. J = 6.5 Hz). 3.7 (m. 2). 3.6 (m. 2). 3.3 (t. 1 . J = 7.5 Hz). 3.1 (m. 2). 3.0 (m, 4), 2.7 (m, 2). 2.2 (broad. 2). 

1.2 (m. 6). . w u 
The starting material, ethyl 3-amino-1-(p-chlorophenyI)propyl(diethoxymethyl)phosphinate. may be ob- 
tained as follows: , . ^-.rtrt . ^ XI. I 

A mixture of 25.8 g of ethyl diethoxymethylphosphinate, 18.0 g of 4-chlorcinnamoyl nitnle and 100 ml of ethanol 
is added dropwise at 0 to 5° to a stirred solution of 1 .2 g of sodium hydride (50 0/0 suspension in mineral oil) in 
30 ml of ethanol. Then the ethanol is evaporated, the residue is dissolved in 100 ml of chloroform and washed 20 
twice with 25 ml of water, the organic phase is dried over magnesium sulfate, filtered and evaporated to yield 
20 g of ethyl 1-(p-chIorophenyl)-2-cyano-ethyl(diethoxymethyl)phosphinate as an oil. 3iP-NMR: 5 +37.8 and 

^ A^solut^on 0^20 Og of ethyl l-(p-chIorophenyl)-2-cyano-ethyl(diethoxymethyl)phosphinate in 131 g of a 8 0/0 
(bw) ethanolic solution of ammonium is stirred with 8.5 ml of Raney Nickel in 85 ml of ethanol. and 
hydrogenated until hydrogen uptake ceased. Filtration and evaporation then gives ethyl 3-amino-1-(p-chloro- 
phenyl)propyl(diethoxymethyl)phosphinate as an oil. 

Example 38: . ^ .*•*>, 0-7 

To a stirred solution of 0.05 g of lithium hydroxide monohydrate in 7.7 ml of water, is added a solution of 4.37 30 
Q of ethyl 3-aminopropyI(di-n-propyloxymethyl)phosphinate in 16.2 ml of ethanol, A slight exothermic reaction 
ensues and the reaction mixture becomes cloudy. A further 2 ml of water are added and the clear solution 
stirred at room temperature for 5 days. After this time the mixture is concentrated in vacuo at 55 and the 
residue redissolved in water and extracted with 3 x 10 ml of dichloromethane. The aqueous layer is again 
evaporated to dryness and the residue dissolved in 20 ml of water and treated with 0.51 ml of 85 0/0 phosphoric 35 
acid. After stirring overnight, the solid is removed by filtration. Evaporation of the filtrate and crystallisation of 
the residue from ethanol/ether affords 3-aminopropyl(di-n-propyloxymethyl)phosphinic acid, m.p. 223-225 . 
as a white solid. 

The starting material may be prepared as follows: . ^ 

A mixture of 6 6 g of hypophosphorous acid (95 0/0 solution in water) and 86 g of tn-n-propyl orthoformate is 40 
treated with 0 77 ml of trif luoracetic acid. The two-phase mixture is stirred at room temperature for 48-72 hours 
until the reaction is complete. This can be monitored by 3ip-NMR or thin layer chromatography. The reaction 
mixture is diluted with 200 ml of dichloromethane and washed twice with 150 ml of a saturate aqueous solution 
of sodium bicarbonate. After drying the dichloromethane layer over anhydrous magnesium sulphate and 
removal of the solvent in vacuo, a colorless oil is obtained which after distillation affords di-n-propyloxymethyl- 45 
phosphonous acid n-propyl ester, b.p. 45^/2 x 10^ mbar. . . . * k 1. ^^Kon^n ie 

A solution of sodium ethoxide in absolute ethanol (0.48 g of sodium metal in 15 ml of absolute ethanol) is 
cooled to 0° under nitrogen or argon. A solution of 2.72 g of acrylonitrile and 12.2 g of di-n-propyloxymethyl- 
phosphonous acid n-propylester in 50 ml of absolute ethanol is added at such a rate that the temperature does 
not exceed 5° After the addition is completed, the solution is allowed to warm to room temperature and 50 
stirred overnight. After addition of 1.22 g of glacial acetic acid, the reaction mixture is concentrated In vacuo. 
The residue is partitioned between ethyl acetate and water and the organic phase separated. After drying over 
anhydrous magnesium sulphate the solvent is evaporated in vacuo to afford an oil. Chromatography on 
silica-gel yields ethyl 2-cyanoethyl (di-n-propyloxymethyl) phosphinate as a colourless oil. 

A mixture of 4 35 g of ethyl 2-cyanoethyl(di-n-propyloxymethyl)phosphinate, 10 g of ammonia and 2.3 g oT 55 
Raney-Nickel in 170 ml of ethanol is hydrogenated for 10.5 hours. The catalyst Is filtered off and the solvent is 
removed by evaporation. The crude oil is purified by distillation to yield ethyl 3-aminopropyl(di-n-propyloxy- 
methyi)phosphinate as a colourless oil. 
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Example 40: 

In a manner analogous to that described in Example 38. 3-aminopropyl{di-n-butyloxymethyl)phosphinic 
acid, m.p. 221-224". can be prepared. 
5 The starling materials: di-n-butyloxymethylphosphonous acid n-butylester, b.p. 75°. 2.0 x IS"* mbar; ethyl 
2-cyanoethyl(di-n-butyloxymethyI)phosphinate and ethyl 3-aminopropyl(di-n-butoxymethyl)phosphinate are 
prepared as described in Example 38 from hypophosphorous acid and tri-n-butyl orthoformlate. 

Example 41: 

10 To a stirred solution of 0.57 g of lithium hydroxide monohydrate in 10 ml of water is added a solution of 2.0 g 
of ethyl-3-aminopropyl(tetrahydrofuran-2-yl)phosphinate in 20 ml of ethanol. A slight by exothermic reaction 
ensues and the reaction mixture becomes turbid. A further 5 ml of water is added and the then clear solution 
stirred for 3 days at room temperature. After this time, the reaction mixture is concentrated in vacuo at 55**. 
The residue is re-dissolved in water and washed with 3 x 10 ml of dichloromethane. The aqueous layer is again 

15 evaporated to dryness and the residue dissolved in 10 ml of water and treated with 0.65 ml of 85 o/o phosphoric 
acid in 2 ml of water. After stirring overnight, the solid is removed by filtration. Evaporation of the filtrate and 
crystallisation of the residue from methanol/ether affords 3-amlnopropyl(tetrahydrofuran-2-yl)phosphlnic acid, 
m.p. 222-223° (dec), as a white solid. 
The starting material can be prepared either from diethoxymethyl- or diethoxyethylphosphonous acid as 

20 follows: 

A solution of 12.7 g of diethoxymethylphosphonous acid ethyl ester and 6.95 g of 4-chlorobutanal in 10 ml of 
absolute ethanol is cooled to 0° under inert gas. Ethanolic sodium ethoxide (from 1.5 g of sodium metal and 20 
ml of absolute ethanol) is added dropwise so that the temperature does not rise above 6°. After the addition is 
completed, the reaction mixture is warmed to room temperature and stirred for 20 hours. After this time a 

25 suspension results and the solvent Is removed in vacuo. The residue is dissolved in dichloromethane/water 
and the organic layer separated and washed with a further 20 ml of water. After drying with anhydrous 
magnesium sulphate and removal of the solvent in vacuo 0-ethyt-P-Plethoxymethyltetrahydrofuran-2-y!-phos- 
phinate. b.p. 125*'/1 x 10-2 ^bar, is obtained. 

A suspension of 5.32 g of O-ethyl-P-diethoxymethyltetrahydrofuran-2-yl phosphinate in 50 ml of 6.0 M 

30 aqueous hydrochloric acid is heated to 100° for 16 hours. After this time the solution is evaporated to dryness 
in vacuo and the residue co-evaporated in vacuo with 5 x 20 ml of water followed by 5 x 20 ml of water followed 
by 5 x 10 mi of absolute ethanol. Drying the residue over phosphorous pentoxide in high vacuum at room 
temperature yields P-tetrahydrofuran-2-y!-phosphonous acid; ^H-NMR (CDCI3): 5 11.24 (1 H. s exchanges 
with D2O). 6.97 (1 H. d, J = 557 Mz). 4.07 (1 H. a). 3.90 (2 H. t. CH2O), 2.15 (2 H. m). 1.99 (2 H. m). 

35 A solution of 2.6 g of P-tetrahydrofuran-2-yl-phosphonous acid in 20 ml of anhydrous dichtoromethane is 
cooled to 5' under inert gas and treated with 2.03 g of triethylamine. A dichloromethane solution of 2.17 g of 
ethyl chloroformate is added dropwise whereupon an exothermic reaction and a gas evolution ensues. The 
suspension is warmed to room temperature and stirred for 3 hours. The reaction mixture is then diluted with 
dichloromethane and washed with water. Drying of the organic phase with anhydrous magnesium sulphate 

40 and removal of the solvent in vacuo affords P-tetrahydrofuran-2-yIphosphonous acid ethyl ester, b.p. 90'*/8 x 
10-2 mbar. 

A mixture of 0.68 g of acrylonitrile and 2.1 1 g of tetrahydrofuran-2-yl phosphonous acid ethyl ester in 5 ml of 
absolute ethanol is cooled to 0° under argon and treated, dropwise. with an ethanolic solution of sodium 
ethoxide (from 0.15 g of sodium metal and 15 ml of absolute ethanol) at such a rate so that the temperature 

45 does not exceed 5° (extremely exothemnic). After the addition is completed the reaction mixture is stirred at 
room temperature for 30 minutes and 0.4 g of glacial acetic acid are added. The solvent is removed in vacuo 
and the residue partitioned between dichloromethane water. The organic layer is dried with anhydrous 
magnesium sulphate and removed in vacuo to afford ethyl 2-cyanoethyl(tetrahydrofuran-2-yl)-phosphinate; 
^H-NMR (CDCIs): 6 4.15 (3 H, m). 3.90 (2 H. m). 2.72 (2 H, m. CH2CN). 2.34-1.87 (6 H, m). 1.32 (3 H. m. CH3). 

50 A solution of ethyl-2-cyanoethyl(tetrahydrofuran-2-yl)phosphinate in absolute ethanol containing 10 tVb by 
weight of ammonia is hydrogenated over Raney-Nickel for 2.5 hours. The catalyst is removed by filtration and 
the solvent removed in vacuo to afford ethyl-3-aminopropyl(tetrahydrofuran-2-yl) phosphinate; ^H-NMR 
(CDCI3): 6 4.24 (4 H. m). 3.95 (1 H. m). 2.88 (2 H. sharpens on D2O addition; CH2NH2). 2.40-1.75 (6 H. m), 1.32 
(3 H, t). 

55 A solution of 2.10 g of 1.1 -diethoxyethylphosphonous acid ethyl ester and 1.06 g of 4-chlorobutanal in 10 ml 
of absolute ethanol is cooled to 0"" under inert gas. Ethanolic sodium ethoxide (from 0.23 g of sodium metal 
and 20 ml of absolute ethanol) is added dropwise so that th temperature does not exceed 5*". After the 
addition is completed, the reaction mixture is warmed to room temperature and stirr d for 20 hours. After this 
time a suspension results and the solvent is remov d in vacuo. The r sidue is dissolved in 

60 dichloromethane/water and the organic lay r separated and washed with a further 20 ml of water. After drying 
of the organic phase with anhydrous magnesium sulphate and evaporation in vacuo ethyl 1 , 1-diethoxy ethyl (te- 
trahydrofuran-2-yl)phosphinate is obtained as a clear oil. b.p. 110**/1 x 10"^ mbar. 

A solution of 1 g of ethyl, 1.1-diethoxyethyl(tetrahydrofuran-2-yl)phosphinate in 10 ml of dichloromethane 
containing 1 0/0 (b.v.) of ethanol is treated with 0.71 g of trimethylsilylchloride. The faintly cloudy solution is 

65 Stirred overnight at room temperature after which time thin layer chromatography indicates complete reaction. 
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Removal of the solvent in vacuo affords a colourless oil which after distillation yields P-tetrahydrofuran-2-yl- 
phosphonous acid ethyl ester, b.p. 90° /8 x 10-2 mbar. ^ 
Further elaboration of P-tetrahydrofuran-2-yl-phosphonous acid ethyl ester to ethyl 2-cyanoethyl(tetrahy- 
drofuran-2-yl)phosphinate and ethyl 3-aminopropyl(tetrahydrofuran-2-yl)phosphinate proceeds in a manner 
identical to that described in example 41. 

Example 42: 

A suspension of 2.46 g of 3-aminopropylphosphonous acid in 20 ml of hexamethyldisilazane is heated to 
reflux under an inert gas for 24 hours. The resulting clear solution is cooled to room temperature and 14.8 g of 
freshly distilled n-butyraldehyde are added. An exothermic reaction ensues, the reaction temperature, rising to 
approximately 60° C. The reaction mixture is stirred for 1 hour at a temperature between 10° and 60°. After 
cooling to room temperature, the volatile materials are removed in vacuo to yield a colourless oil. This oil is 
dissolved in water and stirred at room temperature for 1 hour and the aqueous layer is evaporated to dryness 
at 55°. A semi-solid residue is obtained which is dissolved in 50 ml of 2.0 M aqueous hydrochloric acid and 
washed v/ith dichloromethane, (3 x 100 ml), and ether (1 x 100 ml). After removal of the water the white solid is 
co-evaporated with water (10 x 50 ml), and then with 10 x 50 ml of absolute ethanol. Crystallisation of the 
residue form ethanol yields 3-aminopropyl(1-hydroxybutyl)phosphinic acid hydrochloride, m.p. 154-160°. 
Treatment of the hydrochloride with propylene oxide/ethanol or passage through a DOWEX® 50 W x 8 (14-40 
mesh) ion-exchange column gives 3-aminopropyl(1-hydroxybutyl)phosphinic acid, m.p. 187-188°, as a white 
solid. 

Example 43: 

In a manner analogous to that described in Example 42, 3-aminopropyl(1-hydroxyisobutyl)phosphinic acid 
hydrochloride, m.p. 105° (dec.) and 3-aminopropyl(1-hydroxyisobutyl)phosphinic acid, m.p. 122-123° are 
obtained by reaction with isobutyraldehyde at 40-60° for 1 hour. 

Example 44: 

In a manner analogous to that described in Example 42. 3-aminopropyl(1-hydroxyethyl)phosphinic acid 
hydrochloride, m.p. 153-154° and 3-aminopropyl(1-hydroxyethyl)phosphinic acid, m.p. -255-256° may be 
obtained by reaction with acetaldehyde at 0-15° for 1 hour. 

Example 45: 

In a manner analogous to that described In Example 42, 3-aminopropyl(1-hydroxybenzyl)phosphinic acid 
hydrochloride, m.p. 173-174° and 3-aminopropyl(1-hydroxyben2yl)phosphinic acid, m.p. 139-140° are 
obtained by reaction with freshly distilled benzaldehyde at 40-60° for 1 hour. 

Example 46: 

• In a manner analogous to that described in Example 42, 3-aminopropyl(1 -hydroxy-4.4,4-trifluoro-butyi)phos- 
phinic acid hydrochloride, m.p. 139,5-140° and 3-aminopropyl(1-hydroxy-4,4,4-trifluorobutyl)phosphinic acid, 
m.p. 226-227° are obtained by reaction with 4,4,4-trifluorobutanal at 20° for 1 hour. 

Example 47: 

In a manner analogous to that described in Example 42, 3-aminopropyl[1-hydroxy-(Z)-2-fluoro-but- 
2-enyl]phosphinic acid hydrochloride, m.p. 110-112° and 3-aminopropyl(1-hydroxy-2-fluoro-(Z)but- 
2-enyl)phosphinic acid, m.p. 121-122° are obtained by reaction with (Z)-2-fluorocrotonaldehyde at 0** (very 
exothermic) for 1 hour. 

Example 48: 

In a manner analogous to that described in Example 42. 3-aminopropyl(1-hydroxy-1-cyclopropylme- 
thyOphosphinic acid hydrochloride, m.p. 135-136° and 3-aminopropyl(1-hydroxy-1-cyclopropylmethyl)phos- 
phinic acid, glass: 8 (^H-NMR, D2O); 2.90 (3 H. d and t, CHOH. CH2NH2), 1 .77 (4 H. m). 0.89 (2 H. m. CH). 0.49 
(2 H, m. CH2). 0.22 (2 H. m. CH2) are obtained by reaction with 1-formyl cyclopropane at 20° for 1 hour. 

Example 49: 

In a manner analogous to that described in Example 42, 3-aminopropyl[1-hydroxy-1-(1-methylthiocyclopro- 
pyl)methyl]phosphinic acid hydrochloride, m.p. 100° (dec.) and 3-aminopropyl[1-hydroxy-1-(1-methyithiocy- 
clopropyl)methyl]phosphinic acid, m.p. 105-106° may be obtained by reaction with 1-formyl-1-methylthiocyclo- 
propane at 40° -60° for 1 hour. 

Example 50: 

In a manner analogous to that described in Example 42, 3-aminopropyl(1-hydroxy-1-cyclobutylmethyl)phos- 
phinic acid hydrochloride, m.p. 167-168° and 3-aminopropyl(1-hydroxy-1-cyclobutylmethyl)phosphinic acid, 
m.p. 225-226° are obtained by reaction with 1-formylcyclobutane at 40-60° for 1 hour. 
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^ Example 51: 

A suspension of 2.46 g of 3-aminopropyIphosphonous acid in 20 ml of hexamethyldisilazane is heated to 
reflux under an Inert gas for 24 hours after which a clear solution results. The excess hexamethyldisilazane is 
removed by distillation at atmospheric pressure under a slight positive pressure of inert gas to afford a 

5 colourless oil. The oil is cooled to circa 40° and treated with 0.64 g of anhydrous zinc iodide and 25 ml of 
1 .2-epoxybutane. An exothermic reaction occurs and the epoxybutane refluxes. Reflux is continued for 6 
hours after which time thin layer chromatography indicates the reaction to be complete. The reaction mixture 
is filtered and the filtrate evaporated to dryness in vacuo at 40°. The residue is dissolved in water and stirred at 
room temperature for 1 hour and the water removed in vacuo to give an oily solid. This is dissolved in some 2.0 

10 M aqueous hydrochloric acid and washed with dichloromethane and ether. Removal of the water at 40° in 
vacuo affords a brown solid which is purified by ion-exchance chormatography on DOWEX® 50 W x 8 (14-40 
mesh) to give 3-aminopropyl(-2-hydroxybutyl)phosphinic acid. m.p. 184-185°. as a white solid. 

Example 52: 

15 In a manner analogous to that described in Example 51, 3-aminopropyI[2-(R)-hydroxy-3-methylbutyl]phos- 
phinic acid. m.p. 187-189° is obtained by reaction with (R)-(-)-1.2-epoxy-3-methyIbutane at 70°. 

Example 53: 

A suspension of 2.46 g of 3-aminopropylphosphonous acid in 20 ml of hexamethyldisilazane is heated to 
20 reflux under an inert gas for 24 hours. The resulting clear solution is cooled to 15° and 2.0 ml of cyclobutanone 
are added. An exothermic reaction ensues. The reaction mixture is stirred until the temperature drops to room 
temperature (approximately 1 hour). Water is added and the volatile materials are removed in vacuo to yield a 
semi-solid. This is dissolved in 2.0 M aqueous hydrochloride acid and washed with 2 x 100 ml of 
dichloromethane. The aqueous layer is evaporated in vacuo to afford a solid which is passed through a 
25 DOWEX® 50 W X 8 (14-40 mesh) ion-exchange column to give 3-aminopropyl(1-hydroxycyclobutyl)phosphinic 
acid, m.p. 174-176° (dec). 

Example 54: 

A mixture of 3.0 g of 3-aminopropyl(benzyl)phosphinic acid hydrochloride and 0.6 g of Nischimura catalyst in 
30 30 ml of methanol is hydrogenated during 4 hours. The catalyst is filtered off and the solvent removed by 
evaporation. The residue is dissolved in 20 ml of methanol and 10 ml of propyleneoxide are added to the 
solution. Stirring for 3 hours affords a white solid which is filtered off and dried over phosphorous pentoxide to 
yield 3-aminopropyl(cyclohexylmethyl)phosphinic acid, m.p. 230° (dec). 

35 Example 55: 

A solution of 1 g of 3-aminopropyl(but-3-enyl)phosphinic acid in 25 ml of water is treated with 0.1 g of 5 o/o 
palladium on charcoal and hydrogenated at room temperature until hydrogen uptake ceases. The catalyst is 
removed by filtration of the reaction mixture through celite and the filtrate evaporated to dryness, to afford 
3-aminopropyl(butyl)phosphinic acid. m.p. 231-234° (dec.) ^''-NMR (D2O): 8 -h44.6 ppm. 

40 

■ E xample 56: 

A suspension of 25.7 g of 3-(N-ben2yloxycarbonylaminopropyl)phosphonous acid in 150 ml of anhydrous 
dichloromethane is cooled to 5° under an inert gas and 11.1 g of triethylamine Is added. A slight exotherm 
results and all the solid dissolves. The solution is re-cooled to 0° and a solution of 11.94 g of ethyl 

45 chloroformate in 100 ml of anhydrous dichloromethane Is added dropwise over 15-30 minutes, maintaining the 
temperature at 10°. The reaction is exothermic and gas evolution together with the formation of a white 
precipitate is observed. The white suspension is stirred for 1 hour at room temperature, diluted with 600 ml of 
dichloromethane and washed with 2 x 200 ml of water. After drying the organic phase with anhydrous 
magnesium sulfate and evaporation of the solvent in vacuo 3-(N-ben^oxycarbonylaminopropyl)phosphonous 

50 acid ethyl ester Is obtained as a colourless viscous oil; ^H-NMR: 5 (CDCI3); 7.35 (5 H, m. Ph), 7.13 (1 H, d. 
J = 530 Hz, P-h). 5.08 (2 H, m, CHgPh), 4.13 (2 H. m. P-OCH2), 3.27 (2 H. brd, sharpens on D2O addition, GHz 
NH2), 1.82 (4 H, m. 2 X CH2). 1.35 (3 H, t. CH3) 

A solution of 2.85 g of 3-(N-benzyloxycarbonylaminopropyl)phosphonous acid ethyl ester in 25 ml of 
anhydrous tetrahydrofuran is cooled to 0° under an inert gas and 2.22 g of triethylamine added followed by 

55 dropwise addition of a solution of 2.39 g of trimethylsilylchloride in 25 ml of anhydrous tetrahydrofuran over 15 
minutes. A slight exotherm reaction occurs and a white precipitate is observed. The suspension is stirred at 
room temperature for 20 hours and filtred under inert gas. The solid is washed with a further 50 ml of 
anhydrous tetrahydrofuran under inert gas and the combined organic filtrate evaporated to dryness in vacuo to 
afford a slightly cloudy colourless oil. This oil is treated with 10-15 ml of freshly distilled n-butyraldehyde 

60 maintaining an inert atmosphere. An exothermic reaction ensues, the temperature rising circa 35°. Th 
mixture is allow d to cool to room temperature. Is diluted with 100 ml of dichloromethane and washed with 
water. 0.1 ml of aqueous hydrochloride acid followed by water. Drying of the solvent and removal of the 
dichloromethane in vacuo yields ethyl 3-(N-benzyloxycarbonylaminopropyl)(1-hydroxybutyl)phosphinate as a 
mixture of diastereoisomers; ^H-NMR:8 (CDCl3);7.35(5H.m).5.10(1 H.n). 4.25-3.98(1 H, m, CHOH).3.28(2 

65 H. t. CH2NH2). 1.97-1.44 (4 H. m). 1.40-1.21 (4 H, m), 0.95 (3 H, t. CH3) 
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A solution of 0.714 g of ethyl 3-(N-benzyloxycarbonylaminopropyl)-(1-hydroxybutyl)phosphinate in 10 nnl of 
anhydrous dichloromethane at room temperature is treated with 0.712 g of N.N'-thiocarbonyl-diimidazole. The 
red solution is stirred for 20 hours at room temperature, diluted with dichloromethane and washed with cold 
1.0m aqueous hydorchloric acid (2 x 30 ml), water and saturated aqueous sodium bicarbonate solution. The 
organic layer Is dried and the solvent removed In vacuo to afford ethyl 3-(N-benzyloxycarbonylaminopro- 
pyl)-[1-(0-thlocarbonylimidaz-1-oyloxy)butyllphosphinate as a pale yellow oil: ^H-NMR: 5 (CDCI3); 8.46 (1 H, 
d t) 7 47 (1 H, d. t), 7.35 (5 H. m. Ph). 7.07 (1 H, m), 6.12 (1 H, m, CHO), 5.10 (2 H. CHaPh). 4.25-3.98 (2 H. m. 
CH2bp). 3.25 (2 H, t. CH2NH2). 1.97-1.44 (2 H. m, 2 x CH2). 1-42-1.20 (4 H, m). 0.96 (3 H. t. CH3) 

A solution of ethyl 3-(N-ben2yloxycarbonylaminopropyl)-[1-{0-thiocarbonylimldaz-1-oyloxy)butyI]phosphi- 
nate in 1 0 ml of anhydrous degassed benzene Is treated with 0.291 g of tri-n-butyltin hydride. The clear solution 
is brought to reflux and 0.08 g of azobisisobutyronitrlle added. Reflux is continued for 1 hour after which time 
thin layer chromatography Indicates the reaction to be complete. The reaction Is cooled to room temperature 
and the volatile material removed in vacuo to afford a pale yellow oil. The oil is partitioned between acetonitrile 
methane and the acetonitrile layer separated and washed with a further 2 x 20 ml hexane. Evaporation of the 
acetonitrile in vacuo and chromatography of the residual oil on silica gel affords ethyl 3-(N-benzyloxycarbony- 
laminopropyl)(n-butyl)phosphinate as an oil; saponification of this oil with lithium hydroxide followed by 
acidification with phosphoric acid affords 3-(N-ben2yIoxycarbonylamino)propyl(n-butyl)phosphinic acid 
m.p. 116-118° described in example 3 yillding 3-aminopropyl(n-butyl)phosphinic acid, m.p. 231-234° (dec). 

E xample 57: ^ ^ ^, . 

A mixture of 2.0 g ethyl 3-aminopropy!{1-hydroxybutyl)phosphinate and 20.0 ml 2 M aqueous hydrochlonc 
acid is refluxed for 2 hours and then evaporated to dryness. The residual oil is dissolved In 10 ml of water, and 
re-evaporated. The residue is dissolved in 20 ml of ethanol and treated with propylene oxide and to give 1 .5 g of 
3-aminopropyl(1-hydroxybutyl)phosphinic acid. m.p. 188 °. 

The starting material is prepared as follows: ^ ..00 

A mixture of 24.5 g ethyl-(1,1-diethoxyethyl)phosphinate and 40 g of hexamethyldisilazane are heated at 148 
under a inert gas for 3 hours. The reaction mixture Is cooled to room temperature and 6 g of acrylonitrile is 
added The mixture is stirred for 2 hours. The reaction mixture is evaporated, dissolved in aqueous methanol 
and re-evaporated to give 25,7 g of ethyl 2-cyanoethyl(1.1-diethoxyethyl}phosphinate (3iP-HMR:5 = N 44 

^^Jhis oil is treated with 257 g of trimethylsilyl chloride in 150 ml of commercial grade chloroform (containing 1 
to 5 0/0 b.w. of ethanol) at room temperature for 6 hours under argon. The reaction mixture is stripped, the oil is 
dissolved in methanol and re-evaporated to give ethyl 2-cyanoethylphosphinate. 

A mixture of 2.5 g of ethyl 2-cyanoethylphosphinate of 4.96 g of hexamethyl disilazane is treated to 140" for 1 
hour. The mixture is cooled to 50° and under 2,45 g of n-butyraidehyde are added. After 15 minutes to mixture 
Is stripped to an oil which is co-evaporated with 10 ml of aqueous ethanol to give 3.7 g ethyl 

2- cyanoethyl(1-hydroxybutyl)phosphinate. Tis oil is dissolved in 50 ml of ethanol containing 0.58 g of ammania 
and 0.5 g of Raney Nickel and hydrogenated for 10 hours. The catalyst is filtered off and the solvent is removed 
by evaporation to give 2.0 g of ethyl 3-aminopropyl(1-hydroxybutyl-n-butyl)phosphinate 

^^A'suspension of 1.23 g 3-aminopropylphosphonous acid in 25 ml of hexamethyldisilazane is heated to reflux 
under an inert gas for 20 hours. After this time a clear solution results and the reaction mixture is cooled to 
room temperature under inert gas and 50 ml of anhydrous acetone is added and an exothermic reaction 
results The reaction mixture is allowed to cool to room temperature and the volatile components removed in 
vacuo to afford a clear oil. This oil is dissolved in 50 ml of a 2.0 M hydrochloric acid solution In water and 
washed with 2 x 100 ml of dichloromethane and 1 x 1 00 ml of ether. The aqueous layer is evaporated to dryness 
to give a semi-solid residue which is co-evaporated with water (10 x 20 ml) and absolute ethanol (10 x 20 ml) 
yielding 3-aminopropyl(2-hydroxyprop-2-y)phosphinic acid hydrochloride m.p. 159-161° as a white solid. This 
is suspended in absolute ethanol and treated with propylene oxide. Filtration and drying of the solid affords 

3- aminopropyl(2-hydroxyprop-2-yl)phosphinic acid; m.p. 243-244°. 

Exam ple 59: , ^ ^.^ ^ 

In a manner analogous to that described (above) in Example 58 3-Aminopropyi-(1.2-dihydroxyprop- 
2-yl)phosphinlc acid hydrochloride, m.p. 175-179° and 3-aminopropyl-(1,2-dihydroprop-2-yl)phosphinic acid, 
m.p. 209-210° (dec.) may be obtained by reaction with 1-0-tertbutyldimethylsilyloxymethyl propan-2-one at 70 
for 20 hours. 

The starting material may be obtained as follows: 
To a solution of 6.8 g of imidazole in 20. ml of anhydrous dimethytformamide is added 7.5 g of 
tert-butyldimethylsilyl chloride in the sam solvent at 10° under inert gas. The clear solution is stirred for 15 
minutes at 10° before addition of 20 ml of an anhydrous dimethylformamide solution of 3.7 g of hydroxy 
acetone. A slight exothermic reaction ensues and the reaction mixture is warmed to room temperature and 
stirred for 16 hours. Subsequently the reaction mixture is diluted with ether and washed with water. After 
drying the organic phase with anhydrous magnesiumsulphate and removal of the ether In vacuo the clear oil Is 
distilled to afford 1-0-tert-butyldimethylsilyloxymethyl propan-2-one; b.p. 84-85°/18 mm Hg. 
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Example 60: 

In an analogous fashion to that described in Example 51, 3-amino-2-hydroxy-propyI(n-propyl)phosphinic 
acid and its hydrochloride can be prepared by reaction of n-propylphosphonous acid ethyl ester with 
5 epoxypropylphthalimid . 

Example 61 : 

In a manner analogous to that described in Example 9, 3-amino-2-(p-chlorophenyl)-propyl(n-propyl)phos- 
phinic acid and its hydrochloride can be prepared by reaction of n-propylphosphonous acid ethyl ester with 
10 1-phthalimido-2-(p-chlorophenyl)-3-bromo-propane. 

Example 62: 

in a manner analogous to that described in Example 42, 3-amino-1-hydroxy-propyl{n-propyl)phosphinic acid 
and its hydrochloride can be prepared by reaction of 3-{benzyloxycarbonylamlno)propanal with n-propyl- 
75 phosphonousacid ethyl ester. 

Example 63: 

in a manner analogous to that described in Example 32, 3-aminopropyl(4-hydroxybutyl)phosphinic acid and 
its hydrochloride can be obtained from the reaction of 3-aminopropylphosphonous acid and 4-hydroxybut- 
20 1 -ene. Also, by the same method. 3-aminopropyl(3-hydroxybuty!)phosphinic acid and its hydrochloride can be 
obtained by reaction of 3-aminopropylphosphonous acid and 3-hydroxybut-1-ene. 

Example 64: 

in a manner analogous to that described in Example 9, 3-aminopropylI2-(S)-methylbutyl]phosphinic acid. 
25 m.p. 252-255^^ (dec.) la]ll^ nm = +20.5^ la]i%s run=+13.8'^; [allJ^ =+8"; 
[a] = +6.6*' and [a]ll^ = 6.r (c = 0.95 in water) is obtained by reaction with (S)-( + )-2-me- 

thylbulyliodide at 120*", 16 hours. 

Example 65: 

30 Preparation of 10.000 tablets each containing 100 mg of the active ingredient with a formula as follows: 

3-amino-2-hydroxy-pro- 1 ,000.00 g 
pyl(diethoxy- 
methyOphosphinic acid 

35 Lactose 257.00 g 

Corn starch 76.00 g 

Polyethylene glycol 75.00 g 
6,000 

Magnesium stearate 18,00 g 

Purified water q.s. 



Procedure: 

45 All the powders are passed through a screen with openings of 0.6 mm. Then the drug substance, lactose, 
magnesium stearate and half of the starch are mixed to a suitable mixer. The other half of the starch is 
suspended in 40 ml of water and the suspension added to the boiling solution of the polyethylene glycol in 150 
ml of water. The paste formed is added to the powders which are granulated, if necessary, with an additional 
amount of water. The granulate is dried overnight at 35^ broken on a screen with 1.2 mm openings and 

50 compressed into tablets with 12.8 mm diameter, uppers bisected. 

Example 66: 

Preparation of 10.000 capsules each containing 25 mg of the active ingredient with a formula as follows: 

55 3-amino-2-hydroxypro- 250.0 g 
pyMdiethoxy- 
methyl)phosphinic acid 

Lactose 1,750.0 g 



Procedure: 

All the powders are passed through a screen with openings of 0.6 mm. Then the drug substance is placed in 
a suitable mixer and mixed with the lactose until homogenous. No. 3 capsules are filled with 200 mg using a 
65 capsule filling machine. 
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^TnTmanne r analogous to that described in Examples 65 and 66 tablets and capsules comprising as the 
active ingredients 10 - 100 mg of another compounds of the invention, e.g. as described in the Examples 1 to 
64. 



Claims 



1 . Compounds of the formula I 



Ih—Ih-Ih— NH2 ( I) , 

R 

wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic radical having 2 or 
more carbon atoms, and wherein one of the groups Ri, R2 and R3 represents hydrogen or an aliphatic, 
cycloaliphatic. araliphatic or aromatic radical, another one of Ri . R2 and R3 is hydrogen or, in the case of 
R1 and R2 Is hydroxy, and the remaining one of R\ R2 and R3 are hydrogen, provided that R is different 
from 1 1-di(Ci-C4-alkoxy)-Ci-Cs-alkyl If one of R\ R2 and R3 represents hydrogen, Ci-Ca-alkyl, 
C3-C6-cycloalkyl. phenyl optionally substituted by halogen. Ci-C4-alkyl, Ci-C4-alkoxy and/or trifluoro- 
methyl of Cy-Cio-phenylalkyl optionally substituted in the phenyl moiety by halogen, Ci-C^-alkyl. 
Ci-C4-alkoxy and/or trifluoromethyl and the other two of R'. R2 and R3 are hydrogen, and to their salts, 
provided that salts of compounds of the formula I. wherein R denotes an unsubstituted aliphatic, 
cycloaliphatic or araliphatic hydrocarbon radical. R1 and R3 denote hydrogen and R2 is hydrogen or alkyl. 
with bases are different from alkali metal and ammonium salts. 

2 Compounds as claimed in claim 1. of the formula I. wherein R has 2 or more carbon atoms and 
denotes alkyl. alkenyl. alkynyl. alkyl or alkenyl substituted by halogen and/or hydroxy, alkyl being 
interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, alkyl being intenrupted 
by one or two mutually spaced atoms selected from oxygen and sulfur and substituted by halogen and/or 
hydroxy cycloalkyl. cycloalkyi substituted by hydroxy, cycloalkyi being interrupted by one or two mutually 
spaced atoms selected from oxygen and sulfur, cycloalkyl-lower alkyl. cycloalkyl-lower alkyl substituted in 
the cycloalkyi moiety by hydroxy or lower alkylthio and/or in the alkylene moiety by hydroxy, 
cycloalkyl-lower alkyl being interrupted by one or tw^o mutually spaced atoms selected from oxygen and 
sulfur in the cycloalkyi moiety, phenyl-lower alkyl. phenyl-lower alkyl substituted in the phenyl moiety by 
halogen lower alkyl, tower alkoxy and/or trifluormethyl and/or in the alkylene moiety be hydroxy or 
naphtyl-iower alkyl and wherein one of the groups B\ R2 and R3 represents hydrogen, lower alkyl. 
cycloalkyl. phenyl or naphthyl. phenyl or naphthyl substituted by halogen, lower alkyl, lower alkoxy and/or 
trifluoromethyl, phenyl-lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen lower 
alkyl lower alkoxy and/or trifluormethyl. another one of R1 . R2 and R3 is hydrogen.or, in the case of Ri and 
R2, is hydroxy and the remaining one of R\ R^ and R3 is hydrogen, and their salts. 

3 Compounds as claimed in claim 1. of the formula I. wherein R has 2 or more carbon atoms and is 
lower alkyl. lower alkenyl. lower alkynyl. alkyl being interrupted by one or two mutually spaced atoms 
selected from oxygen, sulfur and cycloalkyl. cycloalkyl being interrupted by one or two mutually spaced 
atoms selected from oxygen and sulfur, cycloalkyl or cycloalkyl-lower alkyl being interrupted by one or 
two mutually spaced atoms selected from oxygen and sulfur in the cycloalkyl moiety; and wherein one of 
the groups Ri R2 and R3 represents hydrogen, lower alkyl. cycloalkyl. phenyl, phenyl substituted by 
halogen lower alkyl. lower alkoxy and/or trifluoromethyl. phenyl lower alkyl or phenyl lower al^i 
substituted in the phenyl moiety by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl. or one of R 
and R2 is hydroxy; and the remaining two of Ri . R^ and R' are hydrogen, and their salts. 

4 Compounds as claimed in claim 1. of the formula I. wherein R has 2 or more carbon atoms and is 
lower alkyl. low r alkenyl. lower alkynyl. a cycloalkyl. hydroxycycloalkyl. cycloalkyl-lower alkyl. 
cycloalkyl-(hydroxy)lower alkyl or lower alkylthiocycloalkyl-(hydrGxy)lower alkyl group having 3 to 6 nng 
carbon atoms, mono-or dihydroxy-lower alkyl. hydroxy-lower alkenyl. mono-, di or polyhalogeno-lower 
alkyl. mono-, di-or polyhalogeno-lower alk nyl, mono-, di- or polyhalogeno-(hydroxy)lower alkyl. mono-, 
di- or polyhalogeno-(hydroxy)lower alk nyli lower alkoxy-lower alkyl. lower alkylthlo-lower alkyl. lower 
alkanesulflnyl-lower alkyl. low r alkanesulfonyl-lower alkyl. di-lower alkoxy-lower alkyl. dl-low r 
alkylthio-lower alkyl. lower alkoxy-(hydroxy)lower alkyl. low r alkoxy-(halog no)lower alkyl. ph nyl-lower 
alkyl. phenyl-lower hydroxyalkyl. phenyl-lower alkyl or phenyl-lower hydroxyalkyi mono- or disubstrtut d. 
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in the phenyl moiety, by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, naphthyl-lower alkyi, 
oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa-, oxathia- or dithiacycloalkyi having 3 to 5 
ring carbon atoms, and wherein one of R^, R3 represents hydrogen, lower alkyl. cycloalkyi having 3 
to 6 ring carbon atoms, phenyl, phenyl mono- or disubstitued by halogen, lower alkyl, lower alkoxy and/or 
trifluoromethyl, ph nyl-low r aikyi or phenyl-lower alkyl mono-or disubstitued by halogen, lower alkyl. 
lower alkoxy and/or trifluoromethyl. another one of R^ R2 and R3 is hydrogen or. in the case of R"" and R2, 
is hydroxy; and the remaining one of R^ R2 and R3 is hydrogen, and their salts. 

5. Compounds as claimed in claim 1, of formula I, wherein R has 2 or more carbon atoms and is lower 
alkyl, lower aikenyl, lower alkynyl, a cycloalkyi, hydroxycycloalkyi, cycloalkyl-lower alkyl, cycloalkyl-(hy- 
droxyjlower alkyl or lower alkylthiocycloalkyl-(hydroxy)lower alkyl group having 3 to 6 ring carbon atoms, 
mono- or dihydroxy-lower alkyl, hydroxy-lower aikenyl. mono-, dl- or polyhalogeno-lower alkyl, mono-, 
di-or polyhalogeno-lower aikenyl, mono-, di-or polyhalogeno-(hydroxy)lower alkyl, mono-, dl- or 
polyhalogeno-(hydroxy)lower aikenyl, phenyl-lower alkyl, phenyl-lower hydroxyalkyi, phenyl-lower alkyl 
mono- or disubstituted, in the phenyl moiety, by halogen, lower alkyl, lower alkoxy and/or trifluormethyl or 
naphthyl-lower alkyl, and wherein one of the groups R^ R2 and R^ represents hydrogen, lower alkyl. 
cycloalkyi. phenyl, phenyl substituted by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, phenyl 
lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower alkyl. lower alkoxy 
and/or trifluoromethyl, another one of R\ R^ and R3 is hydrogen or. in the case of and R2, is hydroxy; 
and the remaining one of H\ R2 and R^ is hydrogen, and their salts. 

6. Compounds according to claim 3, of the formula I, wherein R has 2 or more carbon atoms and is 
lower alkyl, lower aikenyl or lower alkynyl, and wherein one of the groups R^ R2 and R^ represents 
hydrogen, lower alkyl. cycloalkyi, phenyl, phenyl substituted by halogen, lower alkyl. lower alkoxy and/or 
trifluoromethyl. phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower 
alkyl, lower alkoxy and/or trifluoromethyl. or one of R^ and R2 is hydroxy; and the remaining two of R^ R2 
and R3 are hydrogen, and their salts. 

7. Compounds as claimed in claim 1, of the formula I, wherein R Is represented by lower alkoxy-lower 
alkyl. lower alkylthio-lower alkyl, lower alkanesulfinyl-lower alkyl, lower alkanesulfonyl-lower alkyl, dl-lower 
alkoxy-lower alkyl, di-lower alkylthio-lower alkyl. lower alkoxy-(hydroxy)lower alkyl, lower alkoxy-(ha- 
iogeno)lower, oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa- or dithiacycloalkyi having 3 
to 5 ring carbon atoms, and wherein one of the groups R^ R2 and R3 represents hydrogen, lower alkyl. 
cycloalkyi. phenyl, phenyl substituted by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, phenyl 
lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower alkyl, lower alkoxy 
and/or trifluoromethyl, another one of R^ R2 and R3 is hydrogen or, in the case of R^ and R2, is hydroxy; 
and the remaining one of R\ R2 and R3 is hydrogen, provided that, if one of R^ and R2 is hydrogen, lower 
alkyl. cycloalkyi, phenyl, phenyl substituted by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, 
phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower alkyl, lower 
alkoxy and/or trifluoromethyl. and the other two of R^, R2 and R3 are hydrogen. R is different from 
hydroxy. R is different from 1 ,1-di{Ci-C4-alkoxy)-Ci-C5-alkyl group, and their salts. 

8. Compounds as claimed in claim 1. of the formula I. wherein R is C2-Gi2-alkyl, C2-C7-alkenyl, 
C2-C7-aIkynyl. mono- or dihydroxy-C2-C7-alkyl. mono-, di- or trihalogeno-a-hydroxy-Ca-Cy-alkyl. 
a-saturated mono-, di- or trihalogeno-a-hydroxy-Cs-Cy-alkenyl, Ci-C4-alkoxy-Gi-C4-alkyl. di-Ci-C4-al- 
koxy-Ci-C4-alkyl, a-hydroxy-Ca-Ce-cycloalkyl. C3-C6-cycloalkyl-Ci-C4-alkyl. Ca-Ce-cycloalkyl-a-hy- 
droxy-Ci-Cs-alkyj or 1-CrC4-alkylthiocycloalkyl-a-hydroxy-Ci-C4-alkyl, R2 represents hydrogen, hy- 
droxy, Ci-C4-aIkyl, phenyl or phenyl substituted by halogen or Ci-C4-alkyl and R^ and R3 are hydrogen or 
one of R^ and R2 denotes hydroxy and the other one as well as R3 represents hydrogen, and their salts. 

9. Compounds as claimed in claim 1, of the formula 1, wherein R denotes C2-C7"alky!, a-saturated 
C3-C7-alkenyl. a-saturated C3-C7-alkynyl, a-, p-, y- or 8-hydroxy-C2-C7-alkyl, a,p-dihydroxy-C2-C7-alkyl 
mono-, di- or trifluoro-a-hydroxy-C3-C7-alkyl, a-saturated mono-, di or trifluoro-a-hydroxy-C3-C7-alkenyl, 
Ci-C4-alkoxy-Ci-C4-alkyl, C3-C6-cycloalkyl-Ci-C4-alkyl, a-hydroxy-Ca-Ce-cycloalkyl or Ca-Ce-cycloalkyl- 
<(-hydroxy-Ci-C4-alkyl and R^ R^ and R^ represent hydrogen, and their salts. 

10. Compounds according to claim 6. of formula I, wherein R is either C2-C7-aikyI, C2-C7-alkenyl. 
C2-C7-alkynyl or Ci-C4-alkoxy-Ci-C4-alkyl and R^, R2 and R^ are hydrogen, and their salts. 

11. Compounds according to claim 6. of formula 1, wherein R is C3-C7-alkyi and R"*. R^ and R^ are 
hydrogen, and their salts. 

12. Compounds of the formula 1 



wherein R is diethoxymethyl, on of R^ and R2 is p-chlorophenyl or methyl and R^ and the other one of R 
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and R2 are hydrogen; or wherein R is a group of the formula -CH(0R')2 In which R' represents Ci-C4-alkyl 
and R \ R2 and R3 denote hydrogen, and their salts. 

13. 3-Aminopropyl(n-bulyl)phosphinic acid or a salt th reof. 

14. 3-Aminopropyl(diethoxymethyl)phosphinic acid or a salt thereof. 

15. 3-Aminopropyl(2-hydroxybutyl)phosphinic acid or a salt thereof. 

16. 3-Aminopropyl(but-3-enyl)phosphinic acid or a salt thereof. 

17. 3-Aminopropyl(isopentyl)phosphinic acid or a salt thereof. 

18. 3-Aminopropyl(2-ethoxyethyl)phosphinic acid or a salt thereof. 

19. 3-Aminopropyl(2-methyiallyl)phosphinic acid or a salt thereof. 

20. 3-Amino-2-(p-chloropheny!)-propyl(diethoxymethyl)phosphinic acid, 
3-amino-2-hydroxy-propyl(diethoxynnethyi)phosphinic acid or 
3-aminopropyl(n-propyl)phosphinic acid or a salt thereof. 

21. 3-am!nopropyl(isobutyl)phosphinic acid, 
3-aminopropyl(n-pentyl)phosphinic acid, 
3-aminopropyl(n-heptyl)phosphinic acid, 
3-Aminopropyl(cycIopropylmethyl)phosphinic acid. 
1-methyl-3-amino-propyl(n-butyl)phosphinicacid, 
3-aminopropyl(pent-3-ynyi)phosphinic acid, 
3-Aminopropyl(but-3-inyl)phosphinic acid. 
3-aminopropyl(2-methyibutyl)-phosphinic acid, 
3-aminopropyi-(3-ethoxypropyl)-phosphinic acid, 
3-aminopropyl(3-methoxypropyl)phosphinic acid, 
3-aminopropyl(bLit-2-inyl)phosphinic acid, 
3-aminopropyl[2-(2-ethoxyethoxy)ethyl]phosphinicacid, 
3-aminopropyl(4,4,4-trifluorobutyl)phosphinic acid, 
3-aminobutyl(diethoxymethyl)phosphinicacid, 
3-aminopropyl(2-phenylethyl)phosphinic acid, 
3-aminopropyl(dodecyl)phosphinic acid, 
3-aminopropyl(benzyl)phosphinic acid, 
3-aminopropyl(propargyl)-phosphinic acid, 
3-aminopropyl(1-hydroxybutyl)phosphinic acid, 
3-aminopropyl(1-hydroxyisobutyI)phosphinic acid, 
3-aminopropyl(1-hydroxyethyl)phosphinic acid. 
3-aminopropyl{1-hydroxybenzyI)phosphinic acid, 
3-aminopropyl(1-hydroxy-4,4,4-trifluoro-butyl)phosphinicacid, 
3-aminopropyl[1-hydroxy(Z)-2-fluoro-but-2-enyl]phosphinic acid. 
3-aminopropyl(1-hydroxy-1-cyclopropylmethyl)phosphinicacid, 
3-aminopropyl[1-hydroxy-1-(2-methylthiocyclopropyi)-methy!]phosphinic acid. 
3-aminopropyl(cyclohexylnriethyl)phosphinic acid, 
3-aminopropyl(1-hydroxy-1-cyclobutyl-nriethyl)phosphinicacid, 
3-aminopropyl[2-(R)hydroxy-3-methyIbutyl]phosphinicacid, 
3-aminopropyl(1 ,2-dihydroxyprop-2-yl)phosphinic acid. 
3-amino-2-hydroxy-propyl(propyl)phosphinic acid, 
3-amino-1-hydroxy-propyI(propyl)phosphinic acid, 
3-aminopropyl(4-hydroxybutyl)phosphinic acid, 
3-aminopropyl(3-hydroxybutyl)phosphinic acid or 
3-aminopropyl{2-(S)-methylbutyl)phosphinic acid or a salt thereof. 

22. 3-Amino-1 .(p-chlorophenyl)-propyl(diethoxymethyl)phosphlnic acid, 

3-Aminopropyl(di-n-propyloxymethyl)phosphinicacid. 

3-Aminopropyl(diisopropyloxymethyl)phosphinic acid, 

3-Aminopropyl(di-n-butyloxymethyl)phosphinic acid or 

3-Aminopropyl(tetrahydrofuran-2-yl)phosphinic acid or a sait thereof. 

23. Conr^pounds of the formula I 




wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-allphatic or arallphatic radical having 2 or 
more carbon atoms, and wherein on of the groups R\ and R3 represents hydrogen or an aliphatic, 
cycloaliphatic. araliphatic or aromatic radical, another one of R\ R2 and R^ is hydrog n or, in the cas of 
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and R2, is hydroxy, and the remaining one of R^ R2 and R^ are hydrogen, and their pharmaceutically 
acceptable salts for use for the treatment of th human or animal body. 

24. Compounds according to claim 23 of the formula I, wherein R has 2 or more carbon atoms and 
denotes alkyl. alkenyl, alkynyi, alkyi or alkenyl substituted by haiogen and/or hydroxy, alkyi being 
Interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, alkyl being interrupted 
by one or two mutually spaced atoms selected from oxygen and sutfur and substituted by halogen and/or 
hydroxy, cycloalkyi, cycloalkyi substituted by hydroxy, cycloalkyi being Interrupted by one or two mutually 
spaced atoms selected from oxygen and sulfur, cycloalkyl-lower alkyl, cycloalkyl-lower alkyl substituted in 
the cycloalkyi moiety by hydroxy or lower alkylthio and/or in the alkylene moiety by hydroxy, 
cycloalkyl-lower alkyl being interrupted by one or two mutually spaced atoms selected from oxygen and 
sulfur in the cycloalkyi moiety, phenyl-lower alkyl or phenyl-lower alkyl substituted in the phenyl moiety by 
halogen, lower alkyl, lower alkoxy and/or trifluoromethyl and/or in the alkylene moiety by hydroxy or 
naphthyl-lower alkyl. and wherein one of the groups R^ R2 and R3 represents hydrogen, lower alkyl, 
cycloalkyi. phenyl or naphthyl. phenyl or naphthyl substituted by halogen, lower alkyl. lower alkoxy and/or 
trifluoromethyl, phenyl-lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by halogen, lower 
alkyl. lower alkoxy and/or trifluoromethyl. another one of R\ R2 and R3 is hydrogen or, In the case of R^ 
and R2 is hydroxy and the remaining one of Ri. R2 and R^ is hydrogen, and their pharmaceutically 
acceptable salts for use for the treatment of the human or animal body. 

25. Compounds according to claim 23 of the formula I. wherein R has 2 or more carbon atoms and is 
lower alkyl, lower alkenyl, lower alkynyi. a cycloalkyi, hydroxycycloalkyl. cycloalkyl-lower alkyl. 
cycloaIkyl-(hydroxy)lower alkyl or lower alkylthiocycloalkyi- (hydroxy) lower alkyl group having 3 to 6 ring 
carbon atoms, mono- or dihydroxy-lower alkyl, hydroxy-lower alkenyl, mono-, di-or polyhalogeno-Iower 
alkyl, mono-, di-or polyhalogeno-Iower alkenyl. mono-, di-or polyhalogeno-(hydroxy)lower alkyl. mono-, di 
or polyhalogeno-(hydroxy)Iower alkenyl, lower alkoxy-lower alkyl. lower alkylthio-lower alkyl, lower 
alkanesulfinyl-lower alkyl. lower alkanesulfonyl-lower alkyl, di-lower alkoxy-lower alkyi, di-lower 
alkylthio-lower alkyl, lower afkoxy-(hydroxy)lower alkyl, lower alkoxy-(halogeno)lower alkyl. phenyl-lower 
aikyl. phenyl-lower hydroxyalkyl. phenyl-lower alkyl or phenyl-lower hydroxyalkyi mono- or disubstituted. 
in the phenyl moiety, by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, naphthyl-lower alkyl, 
oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa-, oxathia- or dithiacycloalkyi having 3 to 5 
ring carbon atoms, and wherein one of R\ R^. R3 represents hydrogen, lower alkyl, cycloalkyi having 3 
to 6 ring carbon atoms, phenyl, phenyl mono- or disubstitued by halogen, lower alkyl, lower alkoxy and/or 
trifluoromethyl. phenyl-lower alkyl or phenyl-lower alkyl mono- or disubstitued by halogen, lower alkyl, 
lower alkoxy and/or trifluoromethyl. another one of R\ R2 and R3 is hydrogen or. in the case of R"* and R2. 
is hydroxy; and the remaining one of R\ R^ and R^ is hydrogen, and their phamnaceutically acceptable 
salts for use for the treatment of the human or animal body. 

26. Compounds according to claim 23 of formula I, wherein R denotes 1,1-di(Ci-C4 -alkoxy) -Ci-C4-alkyl 
and wherein one of the groups R^. R2 and R3 represents hydrogen, lower alkyl. phenyl or phenyl 
substituted by halogen or lower alkyl. and the remaining two of R^ R^ and R^ are hydrogen, and their 
pharmaceutically acceptable salts for use for the treatment of the human or animal body. 

27. Compounds according to claim 23 of formula I, wherein R denotes an aliphatic, cycloaiiphatic or 
araliphatic hydrocarbon radical, represents hydrogen or alkyl and R'' and R^ are hydrogen, in the form 
of a pharmaceutically acceptable alkali metal or ammonium salt for use for the treatment of the human or 
animal body, 

28. Compounds according to claim 23 of the formula 1. wherein R is C2-Ci2-alkyI. C2-C7-alkenyl. 
C2-C7-alkynyl. mono- or dihydroxy-Cs-Cy-alkyl, mono-, di- or trihalogeno-a-hydroxy-C3-C7-alkyl, 
ft-saturated mono-, di or trihalogeno-a-hydroxy-Ca-Cy-alkenyi. Ci-C4-alkoxy-Ci-C4-alkyl, di-Ci-C4-al- 
koxy-Ci-C4-aIkyl, a-hydroxy-Ca-Ce-cycloalkyl. C3-C6-cycloalkyl-Ci-C4-alkyl, Ca-Ce-cycloalkyl-a-hy- 
droxy-Ci-C3-alkyl or 1-Ci-C4-alkylthiocycloalkyl-a"hydroxy-Ci-C4-alkyl, R2 represents hydrogen, hy- 
droxy, Ci-C4-all^l. phenyl or phenyl substituted by halogen, such as chloro, or Ci-C4-alkyl and R"" and R^ 
are hydrogen or one of R^ and R^ denotes hydroxy and the other one as well as R^ represents hydrogen, 
and their pharmaceutically acceptable salts for use for the treatment of the human or animal body. 

29. Compounds according to the claim 23 of the formula I, wherein R denotes di-Ci-C4-alkoxy-Ci-C4- 
alkyl, and R^ R2 and R^ represent hydrogen, and their pharmaceutically acceptable salts for use for the 
treatment of the human or animal body. 

30. Compounds according to any one of claims 1, 2. 4, 5. 7-9, 12. 16-19 and 21-25, including their 
pharmaceutically acceptable salts for use for the treatment of the human or animal body. 

31. Compounds according to any one of claims 3, 6, 10. 11. 13, 14, 20. 26 and 29. including their 
pharmaceutically acceptable salts for use for the treatment of th human or animal body. 

32. Pharmac utical compositions containing, as th activ ingr di nt, a compound according to any one 
cf claims 1. 2. 4. 5, 7-9. 12, 16-19. 21-25. 27, 28 and 30 in admixture to a conventional pharmaceutical 
carrier system. 

33. Pharmaceutical compositions containing, as the active ingredient, a compound according to any one 
of claims 3. 6. 10, 11, 13. 14. 20, 26. 29 and 31 in admixture to a conventional pharmaceutical carrier 
system. 

34. A process for the manufactur of compounds of the formula I 



EP 0 319 479 A2 



' f f 

H— CH— in— NH2 (I), 

wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic radical having 2 or 
more carbon atoms, and wherein one of the groups Ri, R2 and R3 represents hydrogen or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical, another one of R^ R2 and R^ is hydrogen or. in the case of 
Ri and R^ is hydroxy, and the remaining one of R^ R^ and R3 is hydrogen, provided that R is different 
from 1,1-di(Ci-C4-alkoxy)-Ci-C5-alkyl if one of R\ R2 and R3 represents hydrogen or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical and the other two of R'', R2 and R3 is hydrogen, and to their 
salts, provided that salts of compounds of the formula I, wherein R denotes an unsubstrtuted aliphatic, 
cycloaliphatic or araliphatic hydrocarbon radical, R^ and R3 denote hydrogen and R2 is hydrogen or alkyl. 
with bases are different from alkali metal and ammonium salts; and of their salts, characterized in that 
a) in a compound of formula 11 



^ ^^LL-L Jh-z (II) 

in which R, R"' and R3 have their previous significances, Z represents -NH2 and R'^ denotes a 
hydroxy-protective group RS or. when R^ and R3 denote hydrogen and R2 denotes hydrogen or alkyl, 
denotes an alkali metal or ammonium ion R^, or Z represents a protected or latent amino group Z^ 
and R^ denotes hydrogen or a hydroxy-protective group R^. any group R^ or R« is replaced by 
hydrogen and/or any group Z^ is converted into -NH2 ; or 
b) in a compound of the formula III 



II 1 

I;h— X (III) 



/ 

in which R, R^ and R2 have their previous significances and X is a group capable of being converted 
into a group of formula -CH(R3)NH2. the group X is converted into a group of formula 



wherein R^ has its previous significance; or 

c) a compound of formula \\ said compound of formula 1' being otherwise identical to a compound 
of formula I but having one or more carbon-carbon-double bond(s) is reduced to produce a 
compound of formula I, and. if desired, a resulting salt obtained in this process may be converted into 
the free compound or into another salt and/or, if desired, a resulting free compound is converted into 
a salt to suit the above definition and/or. if desired, a resulting mixture of Isom rs is separated into 
th individual isomers. 
35. A novel process for the manufacture of compounds of the formula I 
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H— NHa (I), 



wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or araliphatic radical having 2 or 
more carbon atoms, and wherein one of the groups R^ and R3 represents hydrogen or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical, another one of R^ R2 and R^ Is hydrogen or, in the case of 
R^ and Is hydroxy, and the remaining one of R^ R^ and R^ Is hydrogen, and of their salts, characterised 
in that a compound of the formula 



p—tYi—tn—x (XIV), 



wherein R"", R2. and R^ having the meanings given hereinbefore, X denotes cyano, carbamoyl or a group 
of the formulae -CH(R3)-20 (XVa) or -C(R3)=Y (XVb) in which 2° denotes a protected or latent amino 
group as specified hereinbefore, Y denotes an optionally acetalised. thioacetalised, ketaiised or 
thioketalised oxo group and Q' denotes a group of the formula -C(R8)-C(OR9)(OR^0) (XlVa) in which R^ 
denotes hydrogen or lower alkyi and R^ and R'lo. Independently of one another, represent lower alkyi or 
together represent lower alkylene. is treated with an anhydrous protic medium, the resulting compound of 
the formula 




(XV) , 



wherein R^ R^. RS and X have their previous significances is reacted with a compound of the formulae 
R'{CR") = O (Xlla), R'"-H (Xllb) or R-Hal (Xllc) wherein R. R'. R" and R'" have their previous significances, 
in the resulting compound of formula VI 




wherein R\ R2, RS, R and X have their previous significances; the group X Is converted into a group of 
formula -CH(R3)-Z0 and the resulting compound of formula Ila 



'\i f \' f 

y — CH — CH— CH— K 



?}0. 

\l! I I I 

-NH2 (Ila), 



wherein R, R\ R2, R3 and R^ have their previous significances is converted into the corresponding 
compound of formula 1 and, if desired, a resulting salt obtained in this process may be converted into the 
free compound or into another salt and/or. if desired, a resulting free compound is converted into a salt to 
suit the above definition and/or, if desired, a resulting mixture of isomers Is separated into the individual 
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isomers. 

36. Process according to claim 35 for the manufacture of a compound according to anyone of claims 1 to 
29 or of a salt thereof. 

37. Use of a compound according to anyone of claims 1 to 31 as a nootropic, antidepressive and/or 
antiepileptic medicament or for the manufacture thereof. 

38. A novel process for the manufacture of compounds of the formula 



wherein X denotes cyano. carbamoyl or a group of the formulae 'CH(B^)-Z° (XVa) or -C(R3) = Y (XVb) in 
which zo denotes a protected or latent amino group as specified hereinbefore, Y denotes an optionally 
acetallsed, thioacetalised, ketalised or thioketalised oxo group, one of R^ R2 and RS is hydrogen, 
hydroxy, Ci-Ce-alkyl, Ca-Ce-cycloalkyI, phenyl optionally substituted by halogen, Ci-C4-alkyl. Ci-C4-al- 
koxy and/or trifluoromethyl or is C7-Cio-phenylalky! optionally substituted in the phenyl moiety by 
halogen. Ci-C4-alkyi, Ci-C4-alkoxy and/or trifluoromethyl and the others of R^. R2 and R3 are hydrogen, 
and R5 denotes an aliphatic radical, characterised in that a compound of the formula 



wherein R^ R^ and R^ and X have the meanings given hereinbefore and Q' denotes a group of the formula 
-C(R^)-C(C)R9)(0R"'°) (XlVa) in which R^ denotes hydrogen or lower alkyi and and R"io independently 
of one another, represent lower alkyI or together represent lower alkylene. is treated with an anhydrous 
protic medium. 

39. Process according to claim 38. characterized in that ethyl 2-cyanoethyl(1-hydroxybutyl) phosphinate 
is manufactured. 

Claims for the following Contracting State: GR 

1 , A process for the manufacture of compounds of the formula I 



wherein R denotes an aliphatic, cycloaliphatic. cycioaliphatic-aliphatic or araliphatic radical having 2 or 
more carbon atoms, and wherein one of the groups R^. R2 and R3 represents hydrogen or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical, another one of R^ R2 and R3 is hydrogen or, in the case of 
Ri arid R2 is hydroxy, and the remaining one of R^ R2 and R^ is hydrogen, provided that R is different 
from 1.1-di(Gi-C4-aIkoxy)-Ci-C5-alkyl if one of R^ R2 and R^ represents hydrogen or an aliphatic, 
cycloaliphatic. araliphatic or aromatic radical and the other two of R^ R2 and R3 Is hydrogen, and to their 
salts, provided that salts of compounds of the fonmula I. wherein R denotes an unsubstituted aliphatic, 
cycloaliphatic or araliphatic hydrocarbon radical. R^ and Ra denote hydrogen and R2 is hydrogen or alkyl, 
with bases are different from alkali metal and ammonium salts; and of their salts, characterized in that 
a) in a compound of formula II 





(XIV) , 
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R"* 0 0 E} R2 R3 

^p— Ch— iH— in— z ( II ) 

R 

in which R, R"", R2 and R^ have their previous significances, Z represents -NH2 and R4 denotes a 
hydroxy-protective group R^ or. when R^ and R^ denote hydrogen and R2 denotes hydrogen or alkyl. 
denotes an alkali metal or ammonium ion R^. or Z represents a protected or latent amino group 
and R* denotes hydrogen or a hydroxy-protective group R^, any group RS or R® is replaced by 
hydrogen and/or any group Z° is converted into -NH2 ; or 
b) in a compound of the formula III 



„0 o 

J— CH— CH— X 



(Ill) 



in which R. Ri and R^ have their previous significances and X is a group capable of being converted 
into a group of formula -CH(R3)NH2, the group X Is converted into a group of formula 



:h— NH2 



(la). 



wherein R^ has its previous signiftcance; or 

c) a compound of formula T, said compound of formula I' being otherwise identical to a compound 
of formula I but having one or more carbon-carbon-double bond(s) is reduced to produce a 
compound of formula I. and, if desired, a resulting salt obtained in this process may be converted Into 
the free compound or into another salt and/or, if desired, a resulting free compound is converted into 
a salt to suit the above definition and/or. If desired, a resulting mixture of isomers Is separated into 
the individual isomers. 

2. Process as claimed in claim 1 for the manufacture of compounds of the formula I, wherein R has 2 or 
more carbon atoms and denotes alkyl. alkenyl. alkynyl, alkyl or alkenyl substituted by halogen and/or 
hydroxy, alkyl being interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, 
alkyl being interrupted by one or two mutually spaced atoms selected from oxygen and sulfur and 
substituted by halogen and/or hydroxy, cycloalkyl. cycloalkyi substituted by hydroxy, cycloalkyi being 
interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, cycloalkyl-lower alkyl, 
cycloalkyi-lower alkyl substituted in the cycloalkyi moiety by hydroxy or lower alkylthio and/or in the 
alkylene moiety by hydroxy, cycloalkyl-lower alkyl being interrupted by one or two mutually spaced atoms 
selected from oxygen and sulfur in the cycloalkyi moiety, phenyl-lower alkyl, phenyl-lower alkyl 
substituted in the phenyl moiety by halogen, lower all^l, lower alkoxy and/or trifluoromethyl and/or in the 
alkylene moiety be hydroxy or naphthyl-lower alkyl and wherein one of the groups R^ R^ and R^ 
represents hydrogen, lower alkyl. cycloalkyi, phenyl or naphthyl, phenyl or naphthyl substituted by 
halogen, lower alkyl, lower alkoxy and/or trifluoromethyl. phenyl-lower alkyl or phenyl lower alkyl 
substituted in the phenyl moiety by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl. another one 
of R^ R2 and R3 is hydrogen or, in the case of R^ and R2. is hydroxy and the remaining one of R\ R^ and 
R3 is hydrogen, and of their salts. 

3. Process as claimed in claim 1 for the manufacture of compounds of the formula I. wherein R has 2 or 
more carbon atoms and is lower alkyl, lower alkenyl, lower alkynyl. alkyl being interrupted by one or two 
mutually spaced atoms selected from oxygen, sulfur and cycloalkyl. cycloalkyi being interrupted by one or 
two mutually spaced atoms selected from oxygen and sulfur, cycloalkyi or cycloalkyl-lower alkyl being 
int rrupted by one or two mutually spaced atoms s lected from oxygen and sulfur in the cycloalkyl 
moiety; and wherein one f the groups R^ R2 and R3 r pres ntshydrog n, lower alkyl, cycloalkyl, phenyl, 
phenyl substituted by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl. phenyl lower alkyl or 
phenyl lower alkyl substituted in the phenyl moiety by halogen, lower alkyl. lower alkoxy and/or 
trifluoromethyl, or one of R*" and R2 is hydroxy; and the retraining two of R\ R2 and R3 are hydrogen, and 
of their salts. 
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4. Process as claimed in claim 1 tor the manufacture of compounds of the formula I. wherein R has 2 or 
more carbon atoms and is lower alkyi, lower alkenyl. lower alkynyl. a cycloalkyi, hydroxycycloalkyl. 
cycloalkyMower alkyI, cycloalkyl-(hydroxy)lower alkyI or lower alkylthiocycloalkyl-(hydroxy)lower alkyI 
group having 3 to 6 ring carbon atoms, mono-or dihydroxy-lower alkyl. hydroxy-lower alkenyl. mono-, 
di-or polyhalogeno-lower alkyl. mono-, di-or polyhalogeno-lower alkenyl, mono-, di- or polyhalogeno-(hy- 5 
droxy)lower alkyl, mono-, di- or polyhalogeno-(hydroxy) lower alkenyl, lower alkoxy-lower alkyl. lower 
alkytthio-lower alkyl. lower alkanesulfinyl-lower alkyl, lower alkanesulfonyl-lower alkyl. di-lower alkoxy- 
lower alkyl. di-lower alkylthio-lower alkyl. lower alkoxy-(hydroxy) lower alkyi, lower alkoxy-(halogeno)lower 
alkyl. phenyl-lower alkyl, phenyl-lower hydroxyalkyl. phenyl-lower alkyi or phenyl- lower hydroxyalkyl 
mono- or disubstituted, in the phenyl moiety, by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, 10 
naphthyl-lower alkyl. oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa-, oxathia- or 
dithlacycloalkyi having 3 to 5 ring carbon atoms, and wherein one of R\ R^, R^ represents hydrogen, 
lower alkyl. cycloalkyi having 3 to 6 ring carbon atoms, phenyl, phenyl mono- or disubstitued by halogen, 
lower alkyl, lower alkoxy and/or trifluoromethyl. phenyl-lower alkyl or phenyl-lower alkyl mono-or 
disubstitued by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl. another one of R\ R^ and R3 is 15 
hydrogen or, in the case of R"" and R^. is hydroxy: and the remaining one of R\ R2 and R^ is hydrogen. 

and of their salts. 

5. Process as claimed in claim 1 for the manufactured of compounds of formula I, wherein R has 2 or 
more carbon atoms and is lower alkyl, lower alkenyl. lower alkynyl. a cycloalkyi. hydroxycycloalkyl, 
cycloalkyl-Iower alkyl. cycloalkyi- (hydroxy) lower alkyl or lower alkylthiocycloalkyl-(hydroxy)lower alkyl 20 
group having 3 to 6 ring carbon atoms, mono-or dihydroxy-lower alkyl. hydroxy-lower alkenyl, mono-, di- 
or polyhalogeno-lower alkyl, mono-, di-or polyhalogeno-lower alkenyl, mono-, di-or polyhalogeno-(hy- 
droxy)lower alkyl, mono-, di- or polyhalogeno-( hydroxy) lower alkenyl. phenyl-lower alkyl, phenyl-lower 
hydroxyalkyl, phenyl-lower alkyl mono- or disubstituted. in the phenyl moiety, by halogen, lower alkyl, 
lower alkoxy and/or trifluoromethyl or naphtyl-lower alkyl, and wherein one of the groups R^ R2 and R^ 25 
represents hydrogen, lower alkyl, cycloalkyi, phenyl, phenyl substituted by halogen, lower alkyl. lower 
alkoxy and/or trifluoromethyl. phenyl lower alkyl or phenyl lower alkyi substituted in the phenyl moiety by 
halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, another one of R\ R^ and R^ is hydrogen or, in 

the case of R"" and R2. is hydroxy; and the remaining one of R"". R^ and R3 is hydrogen, and of their salts. 

6. Process according to claim 1 tor the manufacture of compounds of the formula I, wherein R has 2 or 30 
more carbon atoms and is lower alkyl. lower alkenyl or lower alkynyl, and wherein one of the groups R^ R2 

and R3 represents hydrogen, lower alkyl. cycloalkyi. phenyl, phenyl substituted by halogen, lower alkyl. 
lower alkoxy and/or trifluoromethyl. phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl 
moiety by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, or one of R^ and R2 is hydroxy; and 
the remaining two of R^ R^ and R^ are hydrogen, and of their salts. 35 

7. Process as claimed in claim 1 for the manufacture of compounds of the fonmula I, wherein R is 
represented by lower alkoxy-lower alkyl, lower alkylthio-lower alkyl, lower alkanesulfinyl-lower alkyl, lower 
alkanesulfonyl-lower alkyl. di-lower alkoxy-lower alkyl. di-lower alkylthio-lower alkyl, lower alkoxy-(hy- 
droxy)lower alkyl. lower alkoxy-(haIogeno)lower, oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or 
dioxa- or dithiacycloalkyl having 3 to 5 ring carbon atoms, and wherein one of the groups R\ R^ and R3 40 
represents hydrogen, lower alkyl. cycloalkyi, phenyl, phenyl substituted by halogen, lower alkyl, lower 
alkoxy and/or trifluoromethyl, phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety by 
halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, another one of R\ R^ and R^ is hydrogen or, in 

the case of R^ and R2, is hydroxy; and the remaining one of H\ R2 nad R3 is hydrogen, provided that, if 
one of Ri and R2 is hydrogen, lower alkyl, cycloalkyi. phenyl, phenyl substituted by halogen, lower alkyl, 45 
lower alkoxy and/or trifluormethyl. phenyl lower alkyl or phenyl lower alkyl substituted in the phenyl moiety 
by halogen, lower alkyl, lower alkoxy and/or trifluoromethyl, and the other two of R\ R2 and R^ are 
hydrogen. R is different from hydroxy, R is different from 1.1-di(Ci-C4-alkoxy)-Ci-C5-alkyl group, and of 
their salts. 

8. Process as claimed in claim 1 for the manufacture of compounds of the formula I. wherein R is 50 
C2-Ci2-alkyl, C2-C7-alkenyl. Ca-Cz-alkynyl. mono-or dihydroxy-Ca-Cz-alkyl. mono-, di- or trihalogeno- 
a-hydroxy-C3-C7-alkyl. a-saturated mono-, di- or trihalogeno-a-hydroxy-Ca-Cr-alkenyl. Ci-C^-alkoxy- 
Ci-C4-alkyl. di-Ci-C4-alkoxy-Ci-C4-alkyl, a-hydroxy-Cs-Ce-cycioalkyl. C3-C6-cycIoalkyl-Ci-C4-aIkyl. 
C3-C6-cycloalkyl-a-hydroxy-Ci-C3-alkyl or 1-Ci-C4-alkylthiocycIoa!kyl-a-hydroxy-Ci-C4-a!kyl, R2 repre- 
sents hydrogen, hydroxy, Ci-C4-alkyl, phenyl or phenyl substituted by halogen or Ci-C4-alkyl and R^ and 55 
R3 are hydrogen or one of R^ and R2 denotes hydroxy and the other one as well as R^ represents 
hydrogen, and of their salts. 

9. Process as claimed in claim 1 for the manufacture of compounds of the formula I, wherein R denot s 
C2"C7-alkyl. a-saturated Ca-Cz-alk nyl. a-saturat d Ca-CT-alkynyl, a-, p-. y- or 8-hydroxy-C2-C7-alkyl. 
a,p-dihydroxy-C2-C7-alkyl mono-, di or trifluoro-a-hydroxy-C3-C7-alkyl. a-saturated mono-, di- or 60 
trifluoro-a-hydroxy-C3-C7-alkenyl. Ci-C4-alkoxy-Ci-C4-alkyl. C3-C6-cycloalkyl-Ci-C4-alkyl, a-hydroxy- 
Ca-Ce-cycIoalkyl or C3-C6-cycloalkyl-a-hydroxy-Ci-C4-alkyl and R\ R2 and R^ represent hydrogen, and 

of their salts. • u 

10, Process according to claim 1 for the manufacture of compounds of formula I, wherein R is either 
C2-C7-alkyl, C2-C7-alkenyl. C2-C7-alkynyl or Ci-C4-aIkoxy-Ci-C4-alkyl and R^ R2 and R3 are hydrogen. 65 
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and of their salts. 

11. Proc ss according to claim 1 for the manufacture of compounds of formula I. wherein R is 
C3-C7-aIkyl and R^ R2 and R3 are hydrogen, and of their salts. 

12. Process for the manufacture of compounds of the formula I 



,0 / 



y — CH— CH— CH— 1 



NHz (I), 



wherein R is diet hoxym ethyl, one of R^ and R2 is p-chlorophenyl or methyl and R^ and the other one of R^ 
15 and R2 are hydrogen; or wherein R Is a group of the fonmula -CH(0R')2 in which R' represents Ci-C4-alkyl 

and R 1 . R2 and R^ denote hydrogen, and their salts, characterized in that 
a) in a compound of formula II 



20 



25 



35 



40 



45 



50 



f f f 

CH— CH— CH— 2 



(II) 



in which R, R\ R2 and R^ have their previous significances, Z represents -NH2 and denotes a 
hydroxy-protective group R^ or, when R"" and R^ denote hydrogen and R2 denotes hydrogen oralkyl, 
denotes an alkali metal or ammonium ion R^, or Z represents a protected or latent amino group Z^ 
30 and R* denotes hydrogen or a hydroxy-protective group R^, any group R^ or R® Is replaced by 

hydrogen and/or any group Z** is converted into -N H2 ; or 
b) in a compound of the formula III 




(III) 



in v/hich R, R^ and R2 have their previous significances and X is a group capable of being converted 
into a group of formula -CH(R3)NH2, the group X is converted into a group of formula 



wherein R^ has its previous significance; or 

c) a compound of formula 1', said compound of fomriula 1' being othenvise identical to a compound 
of formula I but having one or more carbon-carbon-double bond(s) is reduced to produce a 
compound of formula I. and, if desired, a resulting salt obtained in this process may be converted into 
55 the free compound or into another salt and/or, if desired, a resulting free compound Is converted into 

a salt to suit the above definition and/or. if desired, a resulting mixture of isomers is separated into 
the individual isomers. 
1 3. A novel process for th manufacture of compounds of the formula I 

60 
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y — CH — CH — th—h 



„ _„ -NH2 (I), 

K 



wherein R denotes an aliphatic, cycloallphatlc, cycloaliphatic-aliphatic or araliphatic radical having 2 or 
more carbon atoms, and wherein one of the groups R^ and R^ represents hydrogen or an aliphatic, 
cycloaliphatic. araliphatic or aromatic radical, another one of R'', R2 and R3 is hydrogen or. in the case of 
Ri and R2 is hydroxy, and the remaining one of R^. R2 and R3 is hydrogen, and of their salts, characterised 
in that a compound of the formula 



„. _.- X (XIV), 

(/ 

wherein R^ R^, and R^ have the meanings given hereinbefore, X denotes cyano. carbamoyl or a group of 
the formulae -CH(R3)-Z° (XVa) or -C(R3) = Y (XVb) in which 2° denotes a protected or latent amino group 
as specified hereinbefore, Y denotes an optionally acetalised, thioacetalised, ketalised or thioketalised 
0X0 group and Q' denotes a group of the formula -C(R8)-C(OR9)(OR10) (XlVa) in which R^ denotes 
hydrogen or lower alkyi and R® and R^o. independently of one another, represent lower alkyi or together 
represent lower alkylene, is treated with an anhydrous protic medium, the resulting compound of the 
formula 




(XV), 



wherein R^ R^, R^ and X have their previous significances Is reacted with a compound of the formulae 
R'(CR") = 0 (Xlta), R'^-H (Xllb) or R-Hal (Xllc) wherein R. R^ R" and R'" have their previous significances, 
in the resulting compound of formula Vl 



R*0, 

Ml I 1 

(VI) 



wherein R^ R^, RS, R and X have their previous significances; the group X is converted into a group of 
formula -CH(R3).20 and the resulting compound of formula Ila 



™ ™ iH— NHz (Ila), 
R 

wherein R, R^ R2. R3 and R^ have th ir previous significances is converted into the corresponding 
compound of formula I and. if desired, a resulting salt obtained in this process may be converted into the 
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tree compound or into another salt and/or, if desired, a resulting free compound is converted into a salt to 
suit the above definition and/or, if desired, a resulting mixture of isomers is separated into the individual 
isomers. 

14. Process according to claim 13 for the manufacture of compounds of the formula I. wherein R has 2 or 

5 more carbon atoms and denotes aikyi. alkenyl. alkynyl. alky! or alkenyl substitut d by halogen and/or 

hydroxy, aikyI being interrupted by one or; two mutual^ spaced atoms selected from oxygen and sulfur, 
alkyi being intermpted by one or two mutually spaced atoms selected from oxygen and sulfur and 
substituted by halogen and/or hydroxy, cycloalkyl. cycloalkyi substituted by hydroxy, cycloalkyi being 
interrupted by one or two mutually spaced atoms selected from oxygen and sulfur, cycloalkyl-lower alkyI, 

10 cycloalkyl-lower alkyI substituted in the cycloalkyi moiety by hydroxy or lower alkylthio and/or in the 

alkylene moiety by hydroxy, cycloalkyl-lower alkyI being interrupted by one or two mutually spaced atoms 
selected from oxygen and sulfur in the cycloalkyi moiety, phenyl-lower alkyI or phenyl-lower alky! 
substituted in the phenyl moiety by halogen, lower alkyl. lower ^koxy and/or trifluoromethyl and/or in the 
alkylene moiety by hydroxy or naphthyl-lower alkyl, and wherein one of the groups R"", R2 and R3 

15 represents hydrogen, lower alkyl. cycloalkyl. phenyl or naphthyl. phenyl or naphthyl substituted by 

halogen, lower alkyl, lower alkoxy and/or trifluoromethyl. phenyl-lower alkyl or phenyl lower alkyl 
substituted in the phenyl moiety by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, another one 
Qf R2 and R3 is hydrogen or, in the case of R^ and R2 is hydroxy and the remaining one of R\ R2 and 
R3 is hydrogen, and of their salts. 

20 15. Process according to claim 13 for the manufacture of compounds of the fomnula I. wherein R has 2 or 

more carbon atoms and is lower alkyl, lower alkenyl. lower alkynyl. a cycloalkyl. hydroxycycloalky!, 
cycloalkyl-lower alkyl, cycloalkyl- (hydroxy) lower alkyl or lower alkylthiocycloalkyl-(hydroxy)lower alkyl 
group having 3 to 6 ring carbon atoms, mono- or dihydroxy-lower alkyl, hydroxy-lower alkenyl, mono-, 
di-or polyhalogeno-lower alkyl, mono-, di-or polyhalogeno-lower alkenyl. mono-, di-or polyhalogeno-(hy- 

25 droxy)lower alkyl. mono-, di- or polyhalogeno-(hydroxy)lower alkenyl, lower alkoxy-lower alkyl, lower 

alkylthio-lower alkyl, lower alkanesulflnyl-lower alkyl, lower alkanesulfonyHower alkyl. di-lower alkoxy- 
lower alkyl. di-lower alkyithio-lower alkyl. lower alkoxy-(hydroxy)lower alkyl. lower alkoxy-(halogeno)lower 
alkyl. phenyl-lower alkyl. phenyl-lower hydroxyalkyl, phenyl-lower alkyl or phenyl-lower hydroxyalkyi 
mono- or disubstituted. in the phenyl moiety, by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl, 

30 naphthyl-lower alkyi. oxa- or thiacycloalkyi having 2 to 6 ring carbon atoms, or dioxa-. oxathla- or 

dithiacycloalkyi having 3 to 5 ring carbon atoms, and wherein one of R\ R^. R3 represents hydrogen, 
lower alkyl. cycloalkyl having 3 to 6 ring carbon atoms, phenyl, phenyl mono- or disubstitued by halogen, 
lower alkyl, lower alkoxy and/or trifluoromethyl, phenyl-lower alkyl or phenyl-lower alkyl mono- or 
disubstitued by halogen, lower alkyl. lower alkoxy and/or trifluoromethyl. another one of R\ R^ and R^ is 

35 hydrogen or. in the case of R^ and R^. is hydroxy; and the remaining one of R"" , R^ and R^ is hydrogen, 

and of their salts. 

14. Process according to claim 13 for the manufacture of compounds of formula I. wherein R denotes. 
1.1-di(Ci-C4-alkoxy)-Ci-C4-alkyl, one of the groups R^ R2 and R^ represents hydrogen, or an aliphatic, 
cycloaliphatic, araliphatic or aromatic radical and the remaining two of R"! . R^ and R^ are hydrogen, and of 
40 their salts. 

17. Process according to claim 13 for the manufacture of compounds of formula I, wherein R denotes 
l,l-di(Ci-C4-alkoxy)-Ci-C4-aIkyl and wherein one of the groups R^ R^ and represents hydrogen, 
lower alkyl. phenyl or phenyl substituted by halogen or lower alkyl. and the remaining two of R"*, R2 and R^ 
are hydrogen, and of their salts. 

18. Process according to claim 13 for the manufacture of compounds of the formula I. wherein R is 
C2-Ci2-alkyl, Ca-Cy-alkenyl. C2-C7-alkynyl. mono-or dihydroxy-C2-C7-alkyi, mono-, di- or trihalogeno- 
r£-hydroxy-C3-C7-alkyl. a-saturated mono-, di- or trihalogeno-a-hydroxy-C3-C7-alkenyl. Ci-C4-aIkoxy- 
Ci-C4-aIkyl. di-Ci-C4-alkoxy-Ci-C4-alkyl, a-hydroxy-Ca-Ce-cycloalkyl. C3-C6-cycloalkyl-Ci-C4-alkyl. 
Ca-Ce-cycloalkyl-a-hydroxy-Ci-Cs-alkyI or 1-Ci-C4-alkylthiocycloalkyl-a-hydroxy-Ci-C4-alkyl, R2 repre- 
ss sents hydrogen, hydroxy, Ci-C4-alkyl, phenyl or phenyl substituted by halogen, such as chloro, or 

Ci -C4-a!kyl and R^ and R^ are hydrogen or one of R'' and R2 denotes hydroxy and the other one as well as 
R3 represents hydrogen, and of their salts. 

19. Process according to claim 12 or 13 for the manufacture of compounds of the formula I. wherein R 
denotes di-Ci-C4-alkoxy-Ci-C4-alkyl. and R^ R2 and R^ represent hydrogen, and of their salts.. 

55 20. Process according to claim 1 or 13. wherein 3-aminopropyl{n-butyl)phosphinic acid or a salt thereof 

is manufactured. 

21. Process according to claim 1 or 13. wherein 3-aminopropyl(2-hydroxybutyl)phosphinic acid or a salt 
ther of is manufactured. 

22. Process according to claim 1 or 13. wherein 3-aminopropyl(but-3-enyl)phosphinic acid or a salt 
60 th reof ismanufactur d. 

23. Process according to claim 1 or 13. wherein 3-aminopropyl(isopentyl)phosphinic acid or a salt 
thereof is manufacutred. 

24. Process according to claim 1 or 13, wherein 3-aminopropyl(2-ethoxyethyl)phosphinlc acid or a salt 
thereof is manufactured. 

55 25. Process according to claim 1 or 13. wherein 3-amlnopropyl(2-methylallyl)phosphinic acid or a salt 
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thereof is manufacutred. 

26. Process according to claim 12 or 13, wherein 3-aminopropyl(diethoxymethyt)phosphinic acid or a salt 
thereof is manufactured. 

27. Process according to claim 1 or 13, wherein 
3-aminopropyl(n-propyl)phosphinic acid, 
3-aminopropyl(isobutyl)phosphinic acid. 
3-aminopropyl(n-pentyl)phosphinic acid, 
3-amlnopropyl(cyclopropylmethyI)phosphinic, 
1-methyl-3-amino-propyl{n-buty!)phosphinic acid. 
3-aminopropyI(pent-3-ynyl)phosphlnic acid, 
3-aminopropyl(but-3-inyi)phosphinic acid. 
3-aminopropyl(2-methylbutyI)-phosphinlc acid, 
3-aminopropyl-{3-ethoxyprcpyl)-phosphinic acid. 
3-aminopropyl(3-methoxypropyl)phosphinic acid. 
3-aminopropyl(but-2-inyl)phosphinic acid. 
3-aminopropyl[2-(2-ethoxyethoxy)ethyl]phosphinicacid. 
3-aminopropyl(4,4.4-triflurorbutyl)phosphinic acid, 
3-amino-2-hydroxy-propyl(diethoxymethyl)phosphinlcacid 
3-aminobutyl(diethoxymethyl)phosphinic acid, 
3-aminopropyl(2-phenyIethyi)phosphinic acid, 
3-aminopropyl(dodecyl)phosphinic acid, 
3-aminopropyl(benzyl)phosphinic acid, 
3-aminopropyl(propargyl)-phosphinicacid. 
3-aminopropyl(1-hydroxybutyl)phosphinic acid, 
3-aminopropyI(1-hydroxyisobutyl)phosphinic acid. 
3-aminopropy l( 1 -hydroxyet hyl) phosphinic acid. 
3-aminopropyl(1-hydroxybenzyl)phosphinic acid. 
3-aminopropyl(1-hydroxy-4.4.4-trifluoro-butyl)phosphinic acid, 
3-aminopropyl[1-hydroxy-(Z)-2-fluoro-but-2-enyl]phosphinicaGid, 
3-aminopropyl(1-hydroxy-1-cyclopropylmethyl)phosphinic acid, 
3-aminopropylt1-hydroxy-1-(2-methylthiocyclopropyl)-methyl]phosphinic acid, 
3-aminopropyl(cyclohexylmethyl)phosphinic acid, 
3-aminopropyl(1-hydroxy-1-cyclobutyl-methyl)phosphinic acid, 
3-aminopropyl[2-(R)hydroxy-3-methylbutyl]phosphinicacid, 
3-aminopropyl(1 ,2-dihydroxyprop-2-yl)phosphinic acid, 

3-amino-2-hydroxy-propyl(propyl)phosphinic acid. 

3-amino-1-hydroxy-propyl(propyl) phosphinic acid. 

3-aminopropyl(4-hydroxybutyl)phosphinicacid, 

3-aminopropyl(3-hydroxybutyl) phosphinic acid or 

3-aminopropyl(2-(S)-methylbutyl)phosphinic acid or a salt thereof is manufactured. 

28. Process according to claim 12 or 13, wherein 
3-amino-2-(p-chlorophenyl)-propyl(diethoxymethyl)phosphinicacid, 
3-amino-1-(p-chlorophenyl)-propyl(diethoxymethyl)phosphinic acid. 
3-aminopropyl(di-n-propyioxymGthyl)phosphinicacid. 
3-aminopropyl(diisopropyloxymethyl)phosphinic acid or 

3-aminopropyl(di-n-butyioxymethyl)phosphinic acid or a salt thereof is manufactured. 

29. Process for the manufacture of pharmaceutical compositions, wherein a compound obtainable 
according to any one of claims 1 to 28 is admixed to a conventional pharmaceutical carrier system. 

30. Process for the manufacture of nootropic, antidepressive and/or anti-epileptic medicaments, 
characterised in thai a compound according to anyone of claims 1-28 is admixed to conventional 
pharmaceutical carriers. 

31. Process for the manufacture of nootropic, antidepressive and/or anti-epileptic medicaments, 
characterised in that 

a) in a compound of formula II 



™ :h— CH— z (II) 

K 

in which R, R\ and have their previous significances, Z represents -NH2 and R^ denotes a 
hydroxy-protectiv group or, when Ri and R3 denote hydrogen and R2 denotes hydrogen or all<yl. 
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denotes an alkali metal or ammonium ion R^, or Z represents a protected or latent amino group 
and denotes hydrogen or a hydroxy-protective group R^, any group RS or R^ is replaced by 
hydrogen and/or any group Z° is converted into -NH2 ; or 
b) In a compound of the formula 111 



^^^^ II I I 

(III) 



in which R. R^ and R2 have their previous significances and X is a group capable of being converted 
into a group of formula -CH(R3)NH2. the group X is converted into a group of formula 



j: 



(la), 

H— NHe 

wherein R^ has its previous significance; or 

c) a compound of formula 1'. said compound of formula 1' being otherwise identical to a compound 
of formula I but having one or more carbon-carbon-double bond(s) is reduced to produce a 
compound of formula I, and. If desired, a resulting salt obtained in this process may be converted Into 
the free compound or into another salt and/or, if desired, a resulting free compound is converted into 
a salt to suit the above definition and/or, if desired, a resulting mixture of isomers is separated into 
the individual isomers and the resulting compound of the formula I 



"^^Uh— L— L— NHa (I) , 



wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic-aliphatic or aratiphatic radical having 2 
or more carbon atoms, and wherein one of the groups R"", R^ and R3 represents hydrogen or an 
aliphatic, cycloaliphatic, araliphatic or aromatic radical, another one of R^ R2 and R^ Is hydrogen or, 
in the case of R*" and R2 Is hydroxy, and the remaining one of R\ R2 and R^ is hydrogen or a 
pharmaceutically acceptable salt thereof is admixed to conventional pharmaceutical carriers. 
32. A novel process for the manufacture of compounds of the formula 




(XV), 



wherein X denotes cyano, carbamoyl or a group of the formulae -CH(R3)-Z0 (XVa) or -C(R3) = Y (XVb) in 
which 2° denotes a protected or latent amino group as specified hereinbefore, Y denotes an optionally 
acetalised. thioacetalised, ketalised or thioketalised 0x0 group, one of R\ R^ and R3 is hydrogen, 
hydroxy, Ci-Cs-alkyI, Ca-Ce-cycloalkyI, phenyl optionally substituted by halogen, Ci-C4-alkyl, Ci-C4-al- 
koxy and/or trifluoromethyl or is Cy-Cio-phenylalkyI optionally substituted in the phenyl moiety by 
halog n, C1-C4- alkyl. Ci-C4-alkoxy and/or trifluoromethyl and the oth rs of R^ R2 and R^ are hydrogen, 
and R^ denotes an aliphatic radical, characterised in that a compound of the formula 



1 
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:h— X 



(XIV), 



5 



wherein R''. R^, RS and X have the meanings given hereinbefore and Q' denotes a group of the formula 
•C(R»)-C(OR9)(OR^0) (xiva) In which R^ denotes hydrogen or lower allcyl and R® and R^o. independently io 
of one another, represent lower alky! or together represent lower alkylene, is treated with an anhydrous 
protic medium. 

33. Process according to claim 32, characterized in that ethyl 2-cyanoethyl(1-hydroxybutyl) phosphinate 
is manufactured. 
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@ Compounds of the formula I 



^P— 6h— in— iH— NH 2 



(I), 



wherein R denotes an aliphatic, cycloaliphatic. cycloaliphatic-aliphatic or araliphatic radical having 2 or more 
CO carbon atoms, and wherein one of the groups R\ and R3 represents hydrogen or an aliphat^ 
< cycloaliphatic. araliphatic or aromatic radical, another one of R\ and is hydrogen or. in the case of R 
en and R2 is hydroxy, and the remaining one of R'. and R3 is hydrogen, and their salts have GABAb- 
K antagonistic properties and can be used as GABAe-antagonists. They are obtained when in a compound of 
"'t formula II 



H— Z (II) 



CL 
Lii 



in 



which R, R\ R2 and hav tfieir previous significances. Z represents -NH2 and R* denotes a hydroxy- 
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protective group or. when R' and R^ denote hydrogen and R^ denotes hydrogen or alkyl. denotes an 
alkali metal or ammonium ion R^ or 2 represents a protected or latent amino group and R* denotes 
hydrogen or a hydroxy-protective group R^ any group R^ or R^ is replaced by hydrogen, and/or any group 
7? is converted into -NHs. 
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